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This longitudinal study examined the development of instrumental and empathic helping 
behaviours as they emerged in toddlerhood, and assessed how child self-concept and the 
connectedness of parental mental state discourse  (whether parent comments relate to what the 
child is doing or saying) might influence this progression.  The current study also examined 
the possible bidirectionality of established links between parental mental state talk (MST) and 
children’s responses to others in need.  Seventy-two children (14–25-months at T1) and their 
primary caregivers were assessed over four monthly sessions.  At all sessions, children’s 
responses to an adult in need were assessed via three simulated problems (instrumental 
interrupted-goal, sadness, and pain), with a range of helping and non-helping responses coded.  
At Times 1 and 3, child self-concept was tested using Amsterdam’s (1972) mirror task and the 
UCLA Self-understanding questionnaire.  At Times 2 and 4, content and connectedness of 
parental MST was assessed via a free play task.  Participants’ individual response patterns 
showed instrumental helping to be a necessary precursor to empathic helping for 55.77% – 
67.92% of children who helped during the study.  Self-recognition was a prerequisite for 
sadness and pain helping.  Overall, parental MST showed positive links to later child helping 
and empathic concern and negative links to personal distress (fearfulness or crying), and 
connected MST was more beneficial for children’s empathetic responding.  Child helping in 
the instrumental task and personal distress in the empathic tasks at Time 2 were positively 
associated with Time 4 parental MST, whereas child social referencing during Time 2 helping 
tasks was negatively associated with Time 4 parental MST, indicating children’s responses to 
others in need cause parents to adjust their later MST.  Working within a social constructionist 
framework,  I propose children’s early engagement in goal-based helping provides an 
environment in which parental MST that is responsive to children’s current level of socio-
cognitive understanding scaffolds increasingly complex and other-oriented prosociality.    
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My interest in children’s social understanding stems from my time spent working as a primary 
school teacher.  As a relief teacher, working with children across a wide range of ages and 
communities, I was struck by the extreme variability in children’s social understanding and 
concern for others—and by the impact these social skills had on academic engagement and 
overall wellbeing.  I wondered why children differed so drastically in empathy and social 
understanding, and, more importantly, how children who were struggling could be supported.  
This wondering led me back to university, to examine the development of helping and concern 
for others.   
Early theories of moral development were dominated by a stage approach.  Researchers 
such as Piaget and Kohlberg (Kohlberg, 1963; Piaget, 1965) believed that the willingness and 
cognitive ability to aid, share and cooperate developed in stages, becoming increasingly other-
oriented throughout mid to late childhood with the development of a moral conscience.  Over 
the past few decades it has become clear that prosocial behaviour––voluntarily acting on behalf 
of others––emerges and develops rapidly across the second and third years of life (Brownell, 
2013; Lapsley & Carlo, 2014).  Current evidence supports an integrated approach to 
understanding the development of helping behaviour, in which biological processes, 
temperament, socio-cognitive understanding, and socialisation play interconnected roles in 
young children’s emerging ability to comfort and assist.  These relations are complex, with 
each multi-faceted factor interacting with the others in varied and subtle ways, making it 
difficult to disentangle how an individual child’s characteristics and social environment shapes 
her ability and willingness to help others.   
Although goal- and emotion-based helping appear to be separate behaviours, with different 
motivations and involving distinct neural processes (Dunfield, 2014; Paulus, 2014), it has 
recently been suggested that helping with emotional problems emerges from interaction in 
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goal-based helping tasks (such as helping a parent tidy up) (Brownell & Lab, 2016; Dahl, 2015; 
Martin & Olson, 2015).  Children’s engagement in social interactions that foster shared 
attention and intent, along with active parental scaffolding of prosocial behaviours, bolsters the 
skills required to help with both goal- and emotion-based problems (Brownell & Lab, 2016), 
while sensitive parenting, parental talk about mental states, and children’s conceptual 
understanding of self have been linked specifically to advances in emotion-based helping 
(Barnett, Gustafsson, Deng, Mills‐Koonce, & Cox, 2012; Bischof-Köhler, 2012; Brownell, 
Svetlova, Anderson, Nichols, & Drummond, 2013).   
Throughout this thesis, I present a social constructivist’s view of how other-oriented 
prosociality—helping with emotional problems, often at cost to oneself—develops during 
toddlerhood.  I argue goal-based helping is a necessary step in the development of emotion-
based helping, and that emotion-based helping emerges through parent-child interactions in 
play and goal-based situations, with a bidirectional relation between parental mental state talk 
and the child’s current level of social understanding.  In Chapter 1, I review the literature 
regarding the developmental mechanisms and measurement of goal- and emotion-based 
helping behaviours, including current theories on the role of children’s socio-cognitive 
understanding in developing prosociality.  In Chapter 2, I review the literature regarding the 
benefits of parental talk about mental states for children’s social understanding and prosocial 
behaviour.  I look specifically at the evidence that parental mental state talk must be attuned to 
the child’s mental states in order to be beneficial, and outline ways in which children’s socio-
cognitive understanding may mediate or moderate the effects of parental talk, providing 
rationale for my argument that empathic helping emerges through bidirectional, responsive 
parent-child interactions across goal- and emotion-based situations.  In Chapter 3, I describe 
the aims, hypotheses, and methodology of the current study.  Chapter 4 provides descriptive 
statistics and results for analyses of the developmental progression of helping behaviour and 
16 
influence of child factors.  Chapter 5 provides descriptive statistics and results for analyses of 
the effects of parental mental state talk on helping behaviour, including the importance of 
connectedness and interaction with child factors.  Finally, in Chapter 6, I discuss the 
implications of my findings in the context of the wider literature and outline avenues for future 
research to build on my results.  
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Chapter 1. The Developmental Progression of Helping Behaviour, 
and the Influence of Intrinsic Child Factors 
1.1 Introduction 
Despite high interest in children’s helping behaviour over recent decades, research has 
typically used cross-sectional designs to draw conclusions on the development of helping.  Such 
studies have shown a consistent age-based timeline for the emergence of different forms of 
helping (Brownell et al., 2013; Dunfield, Kuhlmeier, O’Connell, & Kelley, 2011; Svetlova, 
Nichols, & Brownell, 2010; Warneken, 2016; Warneken & Tomasello, 2006, 2007), including 
evidence that the onset of helping behaviour is similar across diverse cultures (Callaghan et al., 
2011).  Children typically begin to assist others from around 14 months, helping first with 
simple instrumental (goal-based) problems, such as passing an out-of-reach object.  By around 
18 months, children provide help in instrumental tasks that require deeper understanding of 
another’s behaviour, such as opening a door for someone with an armful of books.  Then, by 
around 30 months, children begin to provide comfort and aid for empathic (emotion-based) 
problems (Brownell et al., 2013; Svetlova et al., 2010).   
In the following section, I operationalise my use of the terms instrumental and empathic 
helping, describe the ways in which helping behaviour is measured, and discuss problems with 
making comparisons across studies.  I then turn to the topic of what motivates young children 
to help others, discussing the role children’s developing socio-cognitive understanding plays 
in their ability and willingness to aid others in need.   
 
1.2 Early Helping Behaviour 
1.2.1 Instrumental Helping 
Between 14 and 18 months of age, toddlers begin to demonstrate instrumental helping, 
assisting adults in goal-orientated tasks.  The earliest form of goal-based helping—passing an 
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object that is being reached for—emerges at around 14 months (Brownell et al., 2013; 
Warneken & Tomasello, 2006).  The goal in this situation is simple: the child need only 
recognise that reaching for an object implies intent to grasp it—an ability that emerges in the 
first year of life (Woodward, 1998).  In Woodward’s (1998) landmark study, 9- and 5-month-
old infants watched a human hand perform a grasping action towards one of two objects during 
a habituation phase.  During the test phase, the objects switched locations.  Infants—especially 
9-month-olds—looked longer (interpreted as indicating surprise) when the hand reached for a 
new object in the same location than when it reached for the same object in a new location.  
However, when the objects were approached with a rod, there was no difference in infant 
looking times.  These findings—and those of the many studies since that have used 
Woodward’s (1998) paradigm—are often interpreted as showing infants attribute intention to 
a grasping human hand but not to a rod, with intention understanding motivating helping.  
Despite potential problems with using preferential looking times as a measure of 
infants’ understanding (which I will discuss in section 1.3), it is commonly accepted such 
studies show young children possess some form of understanding of goal-based actions (Hobbs 
& Spelke, 2015; Robson & Kuhlmeier, 2016; Uithol & Paulus, 2014).  However, this 
understanding is not necessarily dependent on the infant identifying the agent’s intentions (i.e., 
the hand is reaching for the object because the experimenter wants to pick up the object) and 
may simply reflect infants’ statistical learning of human actions (when a human hand reaches 
for an object, the reach is usually followed by the action of grasping and lifting) (Ruffman, 
Taumoepeau, & Perkins, 2012). 
Around the middle of the second year, children begin to provide instrumental help in 
tasks that require deeper inference into another’s intention and the action needed to help them 
achieve it (Brownell et al., 2013; Warneken & Tomasello, 2006, 2007).  Warneken and 
Tomasello (2006, 2007) found that while 14- and 18-month-olds could successfully provide 
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aid in tasks where the experimenter was trying to grasp an out-of-reach object, only 18-month-
olds helped the experimenter correct an undesired outcome (a book falling down after being 
put away), demonstrated the correct way to retrieve a toy from a box (through the flap on the 
side when the experimenter was trying to get it out a small hole), and removed a physical 
obstacle (opening a cupboard door for an experimenter who had his hands full).  
Regardless of the complexity of the goal involved, instrumental helping is characterised 
by being goal-driven, involving minimal emotion cues (although the thwarted agent may 
display frustration or mild sadness), and being predominantly ‘low cost’ (children are rarely 
required to give up a valued item or activity to provide the instrumental aid described above, 
and often enjoy the goal-based helping interaction itself).   
1.2.2 Empathic Helping 
By around 30 months, children begin to provide comfort and aid for empathic (emotion-
based) problems (Brownell et al., 2013; Svetlova et al., 2010).  This may involve providing 
comfort in the form of soothing words and touch, or taking action to address the cause of 
distress—such as offering a toy in place of one that has broken.  Empathic helping (sometimes 
referred to as comforting), encompasses attempts to alleviate any form of physical or emotional 
distress, with studies focusing on sadness, pain, and feeling cold (see section 1.3.1 for detailed 
discussion of distress types used to experimentally elicit empathic helping).  Although response 
differences due to distress type have not been well-studied, Bandstra and colleagues (2011) 
found 18- to 36-month-old children showed less concern in response to pain than sadness, with 
child age increasing only their empathy toward pain, and Dunfield and colleagues (2013) found 
that children between 2 and 4 years old were less likely to comfort an unfamiliar adult in pain 
than one who was displaying sadness.  These findings suggest there may be a progression 
within empathic helping, with some distress types being more ‘difficult’ for children to respond 
to appropriately, much as there is a progression within instrumental helping of children 
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assisting with increasingly complex goals.  Regardless of the form of distress displayed by the 
victim, empathic helping is characterised by being emotion-driven, where the only goal is to 
alleviate the negative internal or mental state of the person in distress, with emphasis on 
(potentially ambiguous) affective cues.  Empathic helping has a predominantly higher ‘cost’ 
than instrumental helping, involving situations with strong negative valence, where children 
must overcome their own distress or fear in order to provide aid, yet children do not begin truly 
altruistic helping (giving up their own possessions to help another) until the third year of life 
(Svetlova et al., 2010). 
Although historically treated as a single construct, instrumental and empathic helping 
are now thought to be distinct behaviours (Dunfield et al., 2011), with different demands (goal 
identification versus emotion understanding) and separate neural processes (Paulus, 2014), and 
only spontaneous, high-cost helping in toddlerhood (such as giving up a toy or enjoyable 
activity, or overriding personal distress to approach a victim) predicts prosociality in childhood 
and adolescence (Eisenberg et al., 1999).  Scholars such as Eisenberg and colleagues argue that 
compliant and low-cost assistance (such as picking up dropped crayons) does not reflect the 
other-oriented attitude that underpins empathic helping and cooperation.  This distinction 
between behaviour-oriented and other-oriented helping, and the possibility that the former 
scaffolds the latter, may be key to understanding what drives the progression from assisting 
with simple instrumental goals to comforting others in emotional and physical distress.  In the 
following section, I describe the ways in which helping behaviour is measured, outline issues 
regarding comparison of cross-sectional studies, and discuss the need for a fine-grained, 
longitudinal approach to inform the current debate on what drives emerging helping behaviour.   
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1.3 Measuring Helping Behaviour 
1.3.1 Experimental paradigms  
The majority of research into young children’s helping behaviour takes place in a 
laboratory setting, with an unfamiliar adult as the agent in need of assistance (Gross et al., 
2015; Martin & Olson, 2015).  Procedures for the helping tasks themselves often follow a 
similar pattern: the agent encounters a goal- or emotion-based problem (as described in section 
1.2), then provides a sequence of nonverbal and verbal cues to elicit the child’s help.  Nonverbal 
cues include display of the appropriate affect and alternating eye gaze between the child and 
the problematic item.  Verbal cues often include statements that express the negative state (e.g., 
“I’m sad”), or general need (e.g., “I need something to make me feel better”), but sometimes 
include more specific cues (e.g., “I need a blanket”).  A point where studies often vary is on 
the inclusion or exclusion of explicit requests for help, be they general (“Can you help me?”), 
or specific (“Can you get me the blanket?”), with the latter providing children with a much 
clearer idea of the action required of them.   
In instrumental tasks, for the child to be classed as a helper, they must aid the agent in 
achieving his or her goal.  Operationalisations of helping in empathic tasks are more varied.  
Some studies require the child to complete a target action (such as handing the experimenter a 
blanket) to ‘pass’ the task; others allow for a broader range of helping behaviours, including 
offers of objects, comfort, and advice, or sometimes simply displaying concern for the victim 
(e.g., Bandstra, Chambers, McGrath, & Moore, 2011).  Some studies also measure other 
responses to the victim such as personal distress (crying or fearfulness), attempts to understand 
the situation through social referencing (looking to others for cues) or hypothesis testing 
(asking questions or alternating gaze between problematic object and victim’s face), and 
amusement at the victim’s distress (e.g., Bandstra et al., 2011; Waugh & Brownell, 2017; Zahn-
Waxler, Radke-Yarrow, Wagner, & Chapman, 1992).  Laboratory-based instrumental helping 
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experiments often consist of test trials, where the event is unintentional, and therefore 
problematic (such as dropping pens on the floor), and control trials, where a very similar event 
occurs, but is intentional (such as throwing the pens on the floor) (Newton, Goodman, & 
Thompson, 2014a; Warneken & Tomasello, 2006).  This allows researchers to ensure the 
child’s helpful action is indeed in response to the agent’s need, not an attempt to return objects 
to their ‘rightful’ place or encourage the adult to repeat the action as a game.   
In a laboratory setting, problematic situations can be simulated in a uniform way, 
allowing for large samples of children to be exposed to the same agent, experiencing the same 
problem and displaying standardised distress cues.  Children’s response to that agent’s need 
can then be directly compared, allowing researchers to identify differences based on intrinsic 
child factors, such as age or emotion understanding (Newton et al., 2014a; Svetlova et al., 
2010), and socialisation influences, such as parent-child conversations about mental states 
(Brownell et al., 2013; Drummond, Paul, Waugh, Hammond, & Brownell, 2014).  However, 
laboratory-based simulations also mean the child is being asked not only to infer another’s need 
and provide meaningful aid, but to overcome their inhibition in order to approach a relative 
stranger in an unfamiliar (and potentially unsettling) environment.  Although laboratory 
paradigms have the value of fine control in testing possible predictors of helping, they cannot 
measure how children respond to the needs of others in everyday life, and may emphasise 
confounding effects of child shyness or fearful temperament.   
To combat this issue, early helping behaviour is also measured in naturalistic settings, 
in both the family home (Dahl, 2015) and preschool environment (Grazzani, Ornaghi, Agliati, 
& Brazzelli, 2016).  In-home and preschool studies usually examine problematic situations that 
have occurred naturally, using a combination of unobtrusive observations (often by use of 
video-recordings, rather than a researcher physically in the room) and retrospective questioning 
of parents or teachers (see Dahl, 2015; Grazzani et al., 2016; Ornaghi, Brazzelli, Grazzani, 
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Agliati, & Lucarelli, 2017 for examples).  Such naturalistic studies build a picture of the aid 
young children provide within their family and peer groups, but they cannot tell us about 
toddlers’ developing attempts to help strangers, and they allow little control over the elements 
of the problematic situation and the cues given to the child.  
A ‘middle ground’ between the control of lab-based experiments and authenticity of 
naturalistic observations can be achieved by standardising play sessions in preschools (such as 
giving each pair or group of children the same novel toys to play with for a set time period) 
(Ensor, Spencer, & Hughes, 2011; Garner, Dunsmore, & Southam-Gerrow, 2008; Hughes & 
Dunn, 1998), observing play with a familiar peer in a laboratory environment (Ensor & Hughes, 
2005), or training parents to be the victim during simulations in the laboratory (Nichols, 
Svetlova, & Brownell, 2009; Williamson, Donohue, & Tully, 2013) or the home (Zahn-Waxler 
et al., 1992).  Such paradigms allow researchers to measure children’s naturalistic responses to 
a standardised simulation or set of stimuli yet cannot give insight into how children respond to 
the needs of unfamiliar others.  As no single methodology can examine all aspects of young 
children’s emerging prosociality, research ranging across controlled and naturalistic settings, 
with unfamiliar and familiar social partners, is vital for building an understanding of how, why, 
and when children begin to act on behalf of others.  Although essential for building a 
comprehensive picture of early helping, the varied nature of these paradigms raises issues that 
must be considered when making comparisons across studies—especially regarding 
comparisons across laboratory-based tasks.        
1.3.2 Making comparisons across helping behaviour studies 
 The perceived approachability of the experimenter is likely to vary across studies and 
strongly influence children’s responding.  Measuring helping behaviour involves a highly 
interactive situation in which the experimenter must engage children as playmates and 
convincingly convey their need for help.  Variation in child performance may be due to 
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individual differences in the experimenters (such as gender, height, age, warmth), differences 
in the ‘scariness’ of the environment, or a combination of the two.  As Martin and Olsen (2015) 
discuss, the details of warm-up tasks are often neglected in published helping behaviour 
research, with any description usually limited to a brief statement in the methods that a warm-
up task occurred.  However, familiarity and rapport between child and experimenter is likely 
to be a strong influence on children’s laboratory-based helping behaviour—especially for 
children with a more fearful temperament (Stifter, Cipriano, Conway, & Kelleher, 2009). Thus, 
if comparisons are made across tasks (e.g., instrumental helping versus empathic helping) it is 
important the clarity of experimental requests for help, experimenter characteristics, the general 
environment, and rapport-building, are all comparable.  Yet, because studies employing such 
tasks usually come from different labs, these criteria are seldom achieved, making it difficult 
to compare success on different tasks. 
As briefly described in section 1.3.1, laboratory-based helping tasks vary on the 
inclusion or exclusion of explicit requests for help—and the explicit cues themselves vary in 
detail (some being a general plea for assistance, others requesting a specific helpful action from 
the child).  Arguably, children helping in response to explicit cues is more a measure of 
compliance than one of the ability and willingness to alleviate another’s negative state.  
Although the cues used are always outlined in the methods of published studies, variation in 
cues and, therefore, the spontaneity and demands of the helping behaviour measured, appears 
to be often neglected when comparing age groups across studies.  
Variation in the form of distress used to elicit an empathetic response may also 
confound comparisons across studies of empathic helping.  Studies differ on the form of 
distress they use to elicit an empathetic response.  Many simulate either pain or sadness, or use 
other internal states such as feeling cold, but few include a range of distress states within one 
study (see Bandstra et al., 2011; Brownell et al., 2013; Dunfield & Kuhlmeier, 2013; Svetlova 
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et al., 2010 for exceptions).  Even fewer studies directly compare performance on different 
forms of empathic helping tasks (and, to my knowledge, have compared only sadness and pain 
distress), but those that have made such comparisons indicate that children help with an 
unfamiliar adult’s sadness earlier than pain (Bandstra et al., 2011; Dunfield & Kuhlmeier, 
2013).  Bandstra et al. (2011) suggest the nature of pain (an affective and sensory experience) 
requires a more complex vicarious response (incorporating emotion and bodily sensation) than 
that required for an affective experience such as sadness.  By failing to consider the 
heterogeneity of distress situations and responses, the interchangeable use of pain and sadness 
in simulations of distress may have confounded findings regarding the developmental course 
of empathic responding.   
 
1.4 Why Do Young Children Help? 
1.4.1 Innate motivation or socialisation? 
The motivation for children’s early helping behaviour has been the subject of debate 
for several decades, with theorists arguing over the roles of innate morality and socialization.  
As evidence for instinctive prosociality, nativists refer to emotional contagion research that 
suggests infants are born empathetic (Davidov, Zahn-Waxler, Roth-Hanania, & Knafo, 2013; 
Sagi & Hoffman, 1976), possessing an innate preference for helpful others and a desire to see 
distress alleviated (Hamlin, 2015; Hamlin, Wynn, & Bloom, 2007; Hamlin, Wynn, Bloom, & 
Mahajan, 2011).  However, evidence for emotional contagion at birth has recently been 
questioned because it is not clear whether neonates’ crying response to other infants’ crying is 
an empathic response to others’ sadness, or simply an indication that neonates find crying an 
aversive stimulus (Ruffman, Lorimer, & Scarf, 2017) and there are further questions about the 
validity of the measures  used to assess sympathy in preverbal infants (such as preferential 
looking time and pupil dilation), with concern about interrupting infant attention and preference 
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as representing conceptual understanding of others’ intentions, desires, thoughts, and feelings 
(Martin & Olson, 2015; Ruffman et al., 2012).  
Although the nativist and socialization approaches have often been contrasted as 
opposing schools of thought, some researchers propose they are not mutually exclusive (see 
Brownell, 2013 for review).  Such scholars argue that innate human qualities, developmental 
mechanisms, and socialization play interconnected roles in the development of prosocial 
behaviour.  Current understanding supports this integrated view of prosocial development, in 
which instinctive emotional reactions—such as becoming upset in response to someone else’s 
crying—are shaped by social interaction into appropriate attempts to alleviate distress 
(Brownell, 2013).  Recent work has drawn from this integrated approach, proposing a 
motivational progression that scaffolds the development of increasingly complex and other-
oriented helping behaviour, rather than there being a distinct driver for each type of helping 
(Dahl, 2015; Martin & Olson, 2015).  Such a progression combines emotional and behavioural 
factors (both innate and learned) to explain what factors help toddlers move along the 
developmental progression of helping behaviours. 
1.4.2 Motivational progression for helping behaviour 
When children start providing help, their actions are not always sensitive to the agent’s 
need.  Eighteen- to 20-month-olds have been shown, across diverse cultures, to consistently 
help more in instrumental test trials than corresponding control trials where the ‘problem’ is 
caused intentionally (e.g., throwing pens on the floor instead of dropping them) (Callaghan et 
al., 2011; Newton et al., 2014a; Warneken & Tomasello, 2006).  However, 14-month-olds only 
distinguish between an agent who needs help and one who does not in simple instrumental 
tasks, such as an object being dropped (or, in the case of an agent who did not need help, 
intentionally thrown) out of reach, but not when the instrumental task is more complex 
(Warneken & Tomasello, 2007).  That 14-month-olds respond similarly in test and control 
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trials for situations too complex for their developmental level suggests that, when lacking 
understanding of an agent’s need, older toddlers may also perform an action that appears 
helpful but is actually driven by other motivations (such as encouraging the adult to repeat the 
action or engaging in the ‘play’ of tidying).   
It may be that the innate drive to interact with others is the principal motivation for 
toddlers to engage in these goal-based activities (even when they do understand the agent’s 
need) with the pleasure of the interaction itself being the reward (Carpendale, Kettner, & Audet, 
2015; Dahl, 2015; Paulus, 2014; Rheingold, 1982).  As Brownell and colleagues (2016) argue, 
these everyday interactions provide meaningful contexts in which helping and caring for others 
is modelled and practised.  This is applicable both in goal-based activities, such as helping with 
chores, and in comforting, where children may learn customs such as kissing an injury better 
or patting someone’s back before they develop full understanding of the emotions that may 
have caused the distress.  In engaging in these routine, sometimes playful social interactions, 
children gain experience from which they can draw increasingly sophisticated inferences about 
others’ needs and deepen their understanding of emotions—including how their actions 
(helping or hindering) affect the well-being of others.  In other words, the motivation for 
helping changes from the interaction itself to the outcome of making another person feel 
better—a transition “from prosocial behaviour with others to prosocial behaviour for others” 
(Brownell et al., 2016, p. 223, emphasis mine).  The presence of siblings, especially older ones, 
may help this process by exposing young children to multiple goals, desires and perspectives 
during everyday interactions (de Rosnay & Hughes, 2006; Nichols, Svetlova, & Brownell, 
2010). 
Family encouragement and social reinforcement is inarguably a key component of how 
these everyday interactions scaffold children’s social impulses into appropriate and morally 
informed prosociality.  Parents report that toddlers’ helping is initiated by a family member in 
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35% of instances—a proportion that does not differ across the ages of 11- to 35-months (Dahl, 
2015).  Furthermore, parents adapt their encouragement of helping behaviour as children 
develop.  Over the second and third years of life, parental cues and requests for help become 
increasingly abstract (comments on the needs of the agent, rather than instructions for specific 
actions) (Waugh, Brownell, & Pollock, 2015), parents shift from using directives (e.g., “Put 
the blocks in the box”) to reasoning (e.g., “We need to put the blocks away so we can have 
lunch”) (Pettygrove, Hammond, Karahuta, Waugh, & Brownell, 2013), and expectations for 
interpersonal caring (sharing, not hurting others, and being kind) are communicated with 
increased frequency (Smetana, Kochanska, & Chuang, 2000).   
Although parents are clearly encouraging prosociality—and adapting their 
encouragement as children’s helping progresses from action-oriented to other-oriented—
evidence for direct links between parental reinforcement and children’s helping is conflicted.  
Social reinforcement (praise and thanks) has been shown to be unrelated to instrumental 
helping in later toddlerhood (Hepach, Vaish, & Tomasello, 2013; Warneken & Tomasello, 
2013), but may encourage the instrumental helping of children under 15 months of age (Dahl, 
2015; Dahl et al., 2017).  Dahl’s (2015) longitudinal study examining helping in the home 
suggests these inconsistent findings may be due to an interaction with child age.  The positive 
relation observed between social reinforcement and instrumental helping in children under 15-
months progressed to a negative association towards the end of the second year, suggesting 
that social reinforcement may play a role in encouraging instrumental helping behaviour, but 
only at the point at which the behaviour is first emerging.  Praise and thanks may be an early 
step in parents’ scaffolding of children’s helping, providing external motivation (alongside the 
intrinsic drive to interact) that becomes superfluous, or even harmful, as children’s prosocial 
behaviour progresses to being other-focused.   
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Although social reinforcement may not encourage helping in older toddlers, there is 
evidence other aspects of parental socialisation do.  At 18 months, higher maternal use of 
directives during a tidy up task (where mother and child cleaned up after a pretend picnic) 
showed concurrent relations to the spontaneity of children’s instrumental help towards an 
unfamiliar adult—a stronger predictor than maternal scaffolding of children’s tidying up 
(helping the child regulate their behaviour, integrating their efforts, and supporting their 
autonomy), which was only marginally related to spontaneity of instrumental helping 
(Pettygrove et al., 2013).  However, for 30-month-olds, directives had no significant effect on 
instrumental or empathic helping, yet maternal scaffolding of the tidy-up task was related to 
more spontaneous empathic helping (Pettygrove et al., 2013), and research with a sample of 
18- to 24-month-olds found maternal scaffolding in a similar tidy-up task to be linked to 
increased helping in instrumental and empathic tasks (Hammond & Carpendale, 2015).  It 
should be noted that in both these studies, the empathic helping task measured children’s 
helpfulness towards an unfamiliar adult who was cold, with a target response of fetching them 
a nearby blanket.  ‘Wrapping up warm’ is a routine children are likely to engage in frequently, 
both in relation to themselves when preparing to go outside, and in games caring for dolls, 
teddies, pets, and even siblings.  Additionally, ‘coldness’, although an internal state, is one with 
strong and unambiguous physical signals (such as shivering, rubbing arms, chattering teeth, 
and saying “brr”).  This signal-clarity and experience with personal-care routines may mean 
that responding appropriately during ‘coldness’ empathic tasks is easier for young children 
than responding to more complex emotional issues such as sadness, and does not reflect the 
same socio-cognitive understanding that responding to emotional problems requires.  Future 
research could address how parental scaffolding of goal-based tasks relates concurrently—and, 
more interestingly, longitudinally—to children’s ability and willingness to aid others in more 
ambiguous forms of emotional distress.  It is possible the social experiences gained in goal-
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based helping interactions—interactions that involve an increasingly complex reading of 
others’ intentions, desires, and emotional responses—in themselves scaffold the emergence of 
other-oriented, emotion-based helping behaviour.    
But what motivates toddlers to move beyond goal-oriented assistance and begin 
attempting to comfort others?  As children often display concern or distress when interacting 
with an upset or injured other (Bandstra et al., 2011; Zahn-Waxler et al., 1992), it is unlikely 
they engage in empathic helping ‘for the fun of it’.  At the stage that empathic helping is 
emerging, children show only a rudimentary grasp of reciprocity and building a prosocial 
reputation (Hepach et al., 2013; Martin & Olson, 2015), suggesting toddlers are intrinsically 
motivated to see the distress of others alleviated.   
The concept of innate empathy as a motivator of helping is a contentious issue, with 
some nativists arguing that it drives all helping behaviour, including instrumental helping 
(Hepach et al., 2013; Kanakogi, Okumura, Inoue, Kitazaki, & Itakura, 2013).  But, again, the 
notion that infants are innately empathic is problematic (Ruffman et al., 2017), as is the 
argument that empathy motivates instrumental helping.  In addition to the issues measuring 
empathy in preverbal and just-verbal children outlined above, empathy cannot explain why 
toddlers provide instrumental help in the absence of emotional cues, both in a laboratory 
setting, where experimenters purposefully display neutral affect (Newton et al., 2014a), and in 
the home, when children initiate ‘helping’ when no need—or even interest in the task—has 
been expressed by others (Dahl, 2015).  If there are no cues that one is somehow suffering, it 
is not clear that attempts to help are empathic endeavours to relieve suffering.  
Examining the influence of empathy on prosocial behaviour has been made difficult by 
variation in what investigators mean by ‘empathy’.  The term is used for several constructs 
(such as emotion contagion, concern for others, understanding others’ mental states, and 
perspective taking), which may be the cause of the conflicting findings in the literature (see 
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Decety & Cowell, 2014; Jordan, Amir, & Bloom, 2016 for reviews).  A recent factor analysis 
by Jordan and colleagues (2016) revealed that in adults, empathy (feeling what others feel, also 
known as emotion contagion) and empathic concern (caring about what others feel) are not 
related, and it is only empathic concern that predicts increased cooperation and altruistic 
behaviour.  Moreover, empathy was associated with decreased altruistic behaviour, potentially 
because the empathetic experience of negative emotion increased participants’ personal 
distress.  Empathic concern is also associated with increased helping and comforting in 
toddlers, whereas emotion contagion is not (Liew et al., 2011; Zahn-Waxler et al., 1992), 
suggesting that it is caring about what others feel—rather than feeling what others feel—that 
drives children to alleviate others’ distress.   
Having discussed why children attempt to help, I turn to discussing how children’s 
developing insight into the minds of others supports their progression from action-oriented 
instrumental helping, to other-oriented empathic helping.  
 
1.5 The Role of Socio-cognitive Understanding in Developing Helping Behaviour 
1.5.1 “I know how you feel.”  Why understanding the thoughts and feelings of others 
is important for prosociality 
The understanding that other people have minds—with thoughts, wants, and feelings 
that are different to our own—is a fundamental part of being able to provide appropriate 
assistance.  Recognition of others as independent mental agents, and the ability to imagine (and 
to some extent, experience) the world from the perspective of another person’s mind is 
generally referred to as Theory of Mind (ToM).  In Western cultures, children typically develop 
ToM in a developmental sequence comprising five steps, between the ages of 2 and 6 (Wellman 
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& Liu, 2004)1.  First, children develop desire understanding—the understanding that people 
can want and like different things, and that emotional responses differ depending on whether 
an individual’s desire has been fulfilled (for example, someone who likes liquorice would be 
happy to receive liquorice as a treat, whereas someone who does not like liquorice would be 
deeply disappointed and miserable).  Following understanding of diverse desires comes 
understanding of diverse beliefs—the understanding that people can hold different beliefs about 
the same object or event.  Then, by around 3 years of age, children master understanding of the 
association between looking and knowing, that seeing an object grants knowledge of its 
appearance (referred to as knowledge access).   
The fourth step—false belief understanding—is commonly used as the ‘litmus test’ of 
ToM.  Mastered between 4 and 5 years of age, this step reflects the understanding that having 
an incorrect belief can result in a mistaken action, and is tested with variations of Wimmer and 
Perner’s (1983)  original false belief task.  In these tasks, a character puts an item away in one 
place and leaves the room, wherein another character moves the item to a new location.  When 
the first character returns, the child is asked where they think he will search for his item, with 
the correct answer being where he left it and still believes it to be.  The final aspect of ToM to 
emerge is comprehension of hidden emotion.  Although children as young as 3 years can 
recognise the expression and causes of basic emotions, it not until 5 to 7 years of age that 
children understand people can deliberately hide and falsify their facial expression to 
misrepresent their true emotion (see Pons, Harris, & de Rosnay, 2004 for review).  
 Even in its simpler forms, the ability to take the emotional and cognitive perspective 
of others is linked to increased prosocial behaviour.  Higher emotion understanding is 
associated cross-sectionally with more frequent and sophisticated empathic assistance in 
                                                 
1 However, there are some scholars who argue ToM is innate or emerges in infancy (see Sodian, 2011 for 
review). 
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toddlers (Brownell, Ramani, & Zerwas, 2006; Newton et al., 2014a), and longitudinally with 
sympathy, prosocial orientation (caring attitudes and behaviour), sharing, and helping in 
preschoolers (Eggum et al., 2011; Ensor et al., 2011; Ornaghi, Pepe, & Grazzani, 2016), 
especially for girls (Walker, 2005).  False belief understanding has also been longitudinally 
linked to increased prosocial orientation and sympathy for a distressed other (Eggum et al., 
2011), and, as shown in a comprehensive recent meta-analysis, has consistent concurrent 
relations with instrumental helping, empathic helping, and cooperating (Imuta, Henry, 
Slaughter, Selcuk, & Ruffman, 2016).  Interestingly, Imuta et al.’s (2016) meta-analysis of 76 
studies (6,432 children between 2 and 12 years) found that although both affective and 
cognitive aspects of ToM are significantly linked to children’s concurrent instrumental helping, 
empathic helping, and cooperating, affective ToM (being able to take the emotional perspective 
of others) shows larger overall associations with prosociality (Imuta et al., 2016).  It may be 
that although false belief tasks measure socio-cognitive insights important for helping children 
identify when another person needs assistance and what action might be helpful, the ability to 
take the emotional perspective of others provides children with a deeper, more vicarious 
understanding of the victim’s distress, strengthening motivation to alleviate the other’s 
negative state.  Furthermore, the benefits of emotion understanding may be mediated by false 
belief understanding (Ornaghi et al., 2016).  In an Italian sample of 50- to 75-month-olds, 
Ornaghi et al. (2016) found the positive effect of emotion understanding on prosocial 
orientation was fully mediated by false belief understanding and child general language, with 
the false belief path accounting for much more of the variance than the language path did (b = 
.27 compared to b = .01).   
Children’s verbal ability is an important piece in this developmental picture, showing 
small but consistent associations with both ToM and prosocial behaviour (Imuta et al., 2016).  
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The role of children’s language about internal and mental states, especially regarding emerging 
helping behaviour, is of particular relevance to the current research.   
1.5.2 Children’s mental state talk and emerging prosociality  
Internal and mental state vocabulary is often used as a measure of emotion 
understanding (Garner, 2003; Nichols et al., 2009), with the belief that a child’s ability to label 
and discuss thoughts, feelings, and internal states (such as being cold) reflects understanding 
of the underlying concepts to which they refer.  Consistent with this idea, across English-, 
French-, and German-speaking toddlers, internal and mental state language is concurrently 
associated with desire understanding and the ability to take the visual and emotional 
perspective of others, suggesting that talking about the mind and thinking about the mind 
emerge together (Chiarella, Kristen, Poulin-Dubois, & Sodian, 2013).  
Mental state vocabulary is positively linked to toddlers’ empathic concern towards a 
crying peer—even after controlling for general verbal ability (Nichols et al., 2009), and to 
preschoolers’ instrumental and empathic helping towards peers (Garner et al., 2008).  Internal 
state (e.g., cold, hungry) and emotion vocabulary has also been linked to 18- to 38-month-olds’ 
maternal-reported sympathy and observed attempts to comprehend an experimenter’s sadness 
(Garner, 2003), although it should be noted that the sadness task in this study involved the child 
breaking the experimenter’s toy, so their attempts to understand the experimenter’s emotion 
could be due more to guilt or fear of reprisal than concern for the victim.  Even parent elicitation 
of children’s emotion talk (encouraging their child to comment on the emotions of dolls or 
people in pictures, e.g., “How is he feeling?”) is positively linked to children’s prosociality.  
Parental elicitation of child emotion talk during a book task was a unique predictor of 18- and 
30-month-olds’ sharing, and empathic and altruistic helping (but not instrumental helping)—
over and above the beneficial effects of parents’ own emotion talk (Brownell et al., 2013), and 
35 
maternal directives to label the emotions of dolls positively predicted children’s empathic 
concern towards a sad experimenter (Garner, 2003).   
These findings suggest that, not only is the ability to talk about the mind beneficial for 
emotion-based prosociality, simply encouraging children to reflect on the feelings of others 
enhances concern for others.  Being able to recognise and label feelings in themselves allows 
children to form conceptual representations of emotions.  When children then identify these 
feelings in others, conceptual understanding can link the mental state they are witnessing to 
their own experience of that state (Taumoepeau & Ruffman, 2008).  Infants who show low 
reactivity (little positive or negative affect) have been found to show less empathy as toddlers 
(Young, Fox, & Zahn-Waxler, 1999).  It is possible that children who experience their own 
emotions less intensely have less to base conceptual representations of emotions on—and 
therefore are less likely to be able (or inclined) to take the emotional perspective of someone 
else.   
Perspective-taking—be it taking the visual, emotional, or cognitive perspective of 
another—requires an understanding of the concepts of ‘self’ and ‘other’.  This brings me to the 
final aspect of socio-cognitive understanding I will discuss, and a key element in the current 
research: conceptual understanding of self.  
1.5.3 Self-concept and emerging prosociality  
The progression from instrumental to empathic helping may, in part, be facilitated by 
developments in conceptual understanding of self and other.  Infants as young as 9 months are 
capable of rudimentary self-other differentiation (distinguishing between physical effects 
created by themselves and others) (Geangu, Benga, Stahl, & Striano, 2011; Zmyj, Daum, & 
Aschersleben, 2009) and those who can make this distinction display less distress at the sound 
of another infant’s pain cry than infants who are unable to differentiate self and other (Geangu 
et al., 2011).  A more sophisticated conceptual understanding of self emerges towards the end 
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of the second year, with children developing the ability to recognise themselves in a mirror.  
This insight is measured with variations of Amsterdam’s (1972) task, where the child’s face is 
marked with a dot of make up or a sticker, the child placed in front of a mirror, and their 
reaction to the mark observed.  Children who demonstrate awareness that the image in the 
mirror is a reflection of themselves, and therefore the mark is on their face, are said to possess 
mirror self-recognition.   
The age at which children are reported to pass the mirror task is inconsistent, with most 
studies reporting a ‘passing age’ anywhere between 16 and 24 months (Bard, Todd, Bernier, 
Love, & Leavens, 2006; Legrain, Cleeremans, & Destrebecqz, 2011 for review).  These 
inconsistencies may be due to differences in the criterion for ‘passing’.  Almost all studies 
count the child touching the mark or verbalising their name or a personal pronoun (e.g., “Me”) 
as demonstrating self-recognition, yet differ on inclusion of less specific non-verbal or verbal 
behaviours, such as touching other parts of the face, wiping nose repeatedly, staring or turning 
head to look at the mark, exaggerated facial expressions, or indicating something different 
about their face (e.g., “Dirty!”) (Bard et al., 2006).  A comprehensive study using both ‘strict’ 
passing criteria (touching mark, verbalising name or personal pronoun) and ‘lenient’ passing 
criteria (less specific behaviours as described above) found that when using lenient criteria, 
toddlers passed the mirror task a month earlier than when using strict criteria (mean age of 16.2 
months compared to 17.1 months) (Courage, Edison, & Howe, 2004).  Moreover, using a 
combination of cross-sectional and longitudinal samples, this study revealed that the age of 
onset of mirror self-recognition (i.e., the age at which children first pass) does not reflect 
mastery of the task; between 17- and 19-months, toddlers performed inconsistently, passing at 
some timepoints but not others.  These findings, combined with the inconsistency in results of 
cross-sectional studies, suggest the ability to recognise oneself is a progression rather than an 
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all-or-nothing skill, and point to the importance of longitudinal research when examining the 
influence of this socio-cognitive insight.  
Mirror self-recognition appears to increase children’s ability to regulate their emotional 
and behavioural reaction to others’ distress.  Zahn-Waxler and colleagues’ (1992) seminal 
study on the development of concern for others found that 24-month-olds’ ability to recognise 
themselves in the mirror was significantly associated with their prosocial behaviour, and 
marginally associated with empathic concern towards distressed others.  Interestingly, although 
this study used a more lenient measure of recognition (a scale of 0-5 of increasingly specific 
responses), the influence of self-recognition was not significant when children were between 
12 and 18 months of age.  More recently, associations have been shown between 16- to 24-
month-olds’ mirror self-recognition and their ability to provide aid to someone in emotional 
distress, with all helpers recognising themselves to some extent, and no non-recognisers 
helping (Bischof-Köhler, 2012).  To the best of my knowledge, the influence of mirror self-
recognition on children’s instrumental helping behaviour has not been examined.  However, as 
I discuss below, broader measures of self-concept including child language about self and other 
have been shown to have no influence on instrumental helping, while showing links to 
increased empathic helping (Gross et al., 2015).  As other measures of children’s conceptual 
understanding of self influence helping only when an agent shows visible signs of distress, it 
is probable that mirror self-recognition will also fail to relate to instrumental helping.   
Another common measure of children’s conceptual understanding of self is the UCLA 
Self-understanding questionnaire (Stipek, Gralinski, & Kopp, 1990), a parent-report of 
children’ ability to recognise, describe, and evaluate themselves.  Although the UCLA Self-
understanding questionnaire does not correlate with mirror self-recognition in 20-month-olds 
(Taumoepeau & Reese, 2014), the UCLA shows similar influence on empathic helping and 
concern for others.  Score on the UCLA is positively associated with toddlers’ concurrent 
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empathic concern towards their mother’s pain and a crying peer, and with their attempts to call 
attention to or comfort the crying peer (Nichols et al., 2009), and is positively related to 
empathic (but not instrumental) helping towards an unfamiliar adult (Waugh & Brownell, 
2017).  Interestingly, there is evidence that children’s mental state vocabulary moderates the 
relation between self-concept (as measured by the UCLA) and prosociality.  For children with 
advanced mental state language, self-concept had less effect on prosociality towards a crying 
peer, whereas for children with limited mental state vocabulary, self-concept was more strongly 
linked to prosociality (Nichols et al., 2009).  As the UCLA Self-understanding questionnaire 
has an emphasis on child language about self and other (e.g., ‘Does your child use the word 
“mine”?’), this interaction with child mental state vocabulary suggests that positive 
associations between the UCLA questionnaire and prosocial behaviour are driven by increases 
in children’s ability to talk about the internal and mental states of themselves and others.  
Indeed, child language about self and other (pronoun use and conjugation of verbs to first- or 
second-person) predicts toddlers’ ability to cooperate with peers (Brownell et al., 2006), and 
unfamiliar adults (Kärtner, Schuhmacher, & Collard, 2014), and a broader measure of social 
understanding combining the UCLA Self-understanding questionnaire and children’s use of 
emotion words has shown associations with empathic helping, while having no influence on 
instrumental helping (Gross et al., 2015).   
 
1.6 Chapter Summary  
Helping behaviour emerges in the second year of life, beginning with attempts to assist 
others in goal-based activities and progressing to offering aid and comfort to alleviate the 
physical and emotional distress of others.  The motivations and mechanisms that drive the 
development of early helping have been a contentious topic, with scholars debating the relative 
roles of innate morality, goal understanding, and socialisation.  Those in favour of nativist 
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explanations see early helping as truly acting on behalf of others, arguing infants are driven by 
an innate desire to improve others’ welfare, and that even children’s earliest helping actions 
(such as passing a reached-for item) reflect understanding of the agent’s intent and genuine 
desire to help them achieve it.  In contrast, those who support the socialisation view argue all 
prosocial behaviour arises through morals and norms taught implicitly and explicitly by an 
infant’s family from birth.  Most current research supports a view that integrates the nativist 
and socialisation views, whereby prosociality arises from a combination of infants’ social 
propensity and the socialisation of moral behaviours.  Many such scholars posit that an innate 
drive to interact leads children to take part in rich social interactions in the home, where the 
skills required for both goal- and emotion-based helping are modelled, encouraged, scaffolded, 
and practiced through play and everyday routines, with children mastering increasingly 
complex and other-oriented modes of prosocial behaviour.   
Aspects of social cognition, such as self-other understanding and ToM, have been 
examined in relation to developing helping behaviours.  Conceptual understanding of self and 
emotions has been particularly linked to empathic helping—the tendency to aid and comfort 
distressed parents, unfamiliar adults, and peers.  Insight into others’ minds appears to be a key 
component of both how and why young children provide appropriate aid to someone in a 
distressing and ambiguous situation.  Although much of this research is cross-sectional and 
correlational, evidence from the few published intervention studies and longitudinal studies 
using cross-lagged analyses indicates a causal relation between the understanding of others’ 
minds and empathic help (Cigala, Mori, & Fangareggi, 2015; Eggum et al., 2011). 
While cross-sectional research has been valuable in establishing a broad developmental 
trajectory for helping behaviour and socio-cognitive insights, the comparison of age-based 
groups across studies can lead to misleading conclusions on the influences and developmental 
progression of helping, and does not allow us to examine helping behaviours and 
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developmental milestones as they emerge.  Building a comprehensive understanding of how 
children’s participation in everyday, action-oriented helping progresses to other-oriented 
prosociality requires three things: (1) longitudinal research that captures a wide range of 
children’s behaviours during diverse helping situations, measuring other responses (such as 
attempts to understand the situation, personal distress, or amusement) as well as helping, with 
repeated observation points allowing for cross-lagged analyses, (2) broad measures of socio-
cognitive insights such as self-concept (e.g., mirror self-recognition and the UCLA Self-
understanding questionnaire) which can be combined or analysed individually, and (3) 
examination of how parental socialisation affects the development of helping behaviours, 
including testing possible interactions between parental input and children’s socio-cognitive 
understanding.  This third point is addressed in Chapter 2, where I discuss the way in which 
parental talk about mental states scaffolds children’s understanding of minds.  
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Chapter 2. The Role of Mental State Talk in Developing Helping 
Behaviour 
2.1 Introduction 
Through talk, parents help their children form an understanding of the social world, 
conveying social norms and scaffolding socio-cognitive insight.  Above and beyond other 
forms of parental language, parents’ use of mental state talk (MST)—language which refers to 
cognitions, emotions, and desires—has strong associations with children’s ability to take the 
emotional and mental perspective of others.  A wealth of research has shown parental MST in 
toddlerhood to be positively related to children’s later prosocial behaviour (Brownell et al., 
2013; Drummond et al., 2014; Grazzani et al., 2016), understanding of emotions and desires 
(Aznar & Tenenbaum, 2013; Ornaghi et al., 2017; Ornaghi, Grazzani, Cherubin, Conte, & 
Piralli, 2015; Taumoepeau & Ruffman, 2006, 2008), performance on false-belief tasks 
(Ruffman, Slade, & Crowe, 2002; Ruffman, Slade, Devitt, & Crowe, 2006; Toyama, 2011), 
and executive functioning (Baptista et al., 2017), as well as being related to their concurrent 
ability to take the visual and emotional perspective of others (Chiarella et al., 2013).  Moreover, 
associations between parental MST, and child desire understanding, emotion understanding 
and perspective taking are similar in English-, German-, French-, Chinese, and Spanish-
speaking toddlers (Chiarella et al., 2013; Doan & Wang, 2010; Ornaghi et al., 2017; Ornaghi 
et al., 2015), indicating that there are cross-cultural commonalities in the developmental 
relationship between MST and social understanding.  
In the following sections, I outline the way in which parents talk about mental states 
with their young children and discuss what is known so far about why these conversations are 
beneficial to children’s burgeoning social understanding.  I then focus specifically on how 
parental MST influences children’s responses to the goal- and emotion-based distress of others, 
examining the potential importance of semantic connections between parent utterances and 
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their child’s speech and behaviour.  I conclude by discussing the interconnected roles of parent 
talk and child socio-cognitive understanding on emerging helping behaviour.    
 
2.2 Parental Talk About Mental States 
2.2.1 Measuring mental and internal state talk 
Parental mental state talk is measured in the home and the laboratory, in contexts that 
range from completely naturalistic conversation (Ensor & Hughes, 2008; Howe, Rinaldi, & 
Recchia, 2010) to semi-structured tasks.  The least structured of tasks is a short ‘free play’ 
session, where dyads are provided with novel toys and the parent is asked to play with their 
child as if they were at home (Drummond et al., 2014).  This activity allows for natural 
interaction, while keeping materials uniform across participants.  Shared book reading is a 
slightly more structured (and commonly used) task, where parents are given a text-less book 
and asked to discuss the pictures with their child (Brownell et al., 2013; Drummond et al., 
2014; Ruffman et al., 2002).  Less commonly used are ‘story stem’ tasks, where parents are 
given the first one or two lines of a story and asked to develop the plot, playing it out with their 
child using puppets and props (Chang, Farkas, Vilca, & Vallotton, 2017).  Reminiscing about 
past events—a task often used to examine how parents frame and discuss past challenges and 
experiences—can also be used to assess MST (Kucirkova & Tompkins, 2014).  Whatever the 
method used to sample MST, parent-child interactions are audio- or video-recorded, the 
conversation transcribed, and each utterance coded for its content, and sometimes its context 
or valance (Howe et al., 2010).  As with most research in socio-emotional development, the 
parental participant in studies of mental state talk is predominantly the mother, although there 
are some exceptions (e.g., Baptista et al., 2017; Lagattuta & Wellman, 2002; van der Pol et al., 
2015).   
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When examining the influence of parental MST, many researchers include terms that 
describe physiological internal states (such as cold or hungry) (Drummond et al., 2014), and 
words that describe physical displays of emotion, (such as laughing or frowning) (Chang et al., 
2017; Ruffman et al., 2002).  Like mental state terms such as want, prefer, think, and know, 
words that describe physiological states represent abstract, ‘hidden’ experiences, while words 
that label physical displays of emotion provide reference to an internal experience of emotion 
through observable behavioural cues.  Visual perception terms (such as see and look), which 
reflect joint attention between parent and child and draw the child’s attention to the visual 
perspective of others, are also sometimes measured (Slaughter, Peterson, & Carpenter, 2008).   
In addition to coding the content of parents’ MST (i.e., how frequently they refer to 
physiological states, emotions, desires, and cognitions), some studies code the attunement of 
the parent’s utterance to what their child is doing or saying.  This may be a measure of whether 
parental comments on their child’s mental processes accurately reflect what the child appears 
to be thinking and feeling, such as the work of Meins and colleagues (Laranjo, Bernier, Meins, 
& Carlson, 2014; Meins et al., 2003), or a measure of semantic connection between parental 
mental state utterances and their child’s previous or subsequent conversational turn (Ensor & 
Hughes, 2008).  I will return to the role of attunement and semantic connectedness in detail in 
section 2.3.   
2.2.2 Parental MST: Content, context, and change over time 
Parents talk to their children about mental and internal states throughout everyday life, 
but the focus of their discourse differs depending on the situation.  Parents are more likely to 
talk about emotions during a picture book task than in naturalistic home interactions (Howe et 
al., 2010), or a lab-based play task (Drummond et al., 2014), yet parental talk about desires is 
more common during joint play than book reading (Drummond et al., 2014).  In a study of 
maternal MST across contexts, Howe and colleagues (2010) found that in naturalistic contexts, 
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the emotional valence of the situation influenced the mental states mothers discussed, with talk 
about cognitions more common during positive natural interactions than in neutral or negative 
ones.  Moreover, mothers were most likely to talk specifically about preferences (likes and 
dislikes) during positive natural interactions, with the authors positing that friendly interactions 
encourage more elaborate discussion about thoughts and feelings (Howe et al., 2010).  
However, parents may talk more elaboratively—discussing causes and consequences of 
emotions, past and future emotional experiences, and links to other mental states—when 
conversing about negative emotions (Lagattuta & Wellman, 2002).  
Context can also influence whose mental states parents talk about: their own, the 
child’s, or a third party’s.  Mothers of 3- to 5-year-olds talked more about the child’s emotions 
when reminiscing about a past event than during book reading or free play, yet more about the 
emotions of others (outside the mother-child dyad) during book reading than free play, and 
more in free play than reminiscing (Kucirkova & Tompkins, 2014).  These findings indicate 
that some interactions lend themselves to discussion of either the child or others’ mental states, 
with parents using the inherent focus of the situation to expand children’s understanding of 
mental processes from multiple points of view.  Even within a situation (such as naturalistic 
conversations), the emotional valence of the interaction may influence whose emotions parents 
focus on.  In a study of everyday parent-child conversation, parents of 2- to 5-year-olds talked 
more about others’ emotions when discussing negative emotions, but more about the child’s 
emotions when talking about positive emotions (Lagattuta & Wellman, 2002).  As negative 
emotions often have a strong, undesirable impact on others, learning to regulate them is more 
important for social success than regulating positive emotions and is a key socialisation goal 
in the toddler and preschool years (Dahl, 2015).  Drawing children’s attention to the feelings 
of others when discussing negative emotions may help build children’s understanding of the 
effects their actions have on others and support the development of empathetic responding.  
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Parents’ mental state talk changes as their children develop, with the content (emotion, 
desire, cognition) and referent (child, parent, other) shifting over time.  Over the second and 
third years of life, the rate at which parents refer to desires decreases (Taumoepeau & Ruffman, 
2006), while the rate at which they refer to thoughts increases (Becker Razuri, Hiles Howard, 
Purvis, & Cross, 2017; Taumoepeau & Ruffman, 2006).  Moreover, this change in focus is 
driven specifically by a shift from the child’s desires, to the thoughts and knowledge of others 
(Taumoepeau & Ruffman, 2006).  This suggests parents focus first on the mental states most 
salient to the child (the child’s own wants and likes), which are accompanied by unambiguous 
behavioural actions (such as reaching for a desired item), and facial expressions (such as 
smiling) before drawing their child’s attention to more abstract mental states.  Similar 
scaffolding of increasingly complex understanding occurs within talk specifically about 
emotions.  Using a picture book task, van der Pol and colleagues (2015) found that between 2 
and 3 years, parents’ emotion talk shifted from focusing on sadness, to elaborating more on 
happiness, anger and fear.  Between 4 and 5 years, parents reduced their focus on sadness, 
happiness, and anger, but continued to talk elaboratively about fear—indicating parents first 
scaffold understanding of basic emotions with clear facial cues (such as crying and smiling) 
before expanding on emotions with more ambiguous signals.  It is worth noting the two age-
based cohorts in van der Pol and colleagues’ (2015) study were not independent samples; the 
same parents were tested with their first-born child (age 4 at Time 1) and their second-born 
(age 2 at Time 1), so the observed differences may reflect variation in the way parents talk to 
their children due to birth order rather than age.  Yet, taken together, the findings discussed 
above suggest parents scaffold their children’s mental state understanding by first focusing on 
the simpler concepts of the child’s own desires and emotions (especially easy-to-identify ones 
like sadness) before shifting the focus of their mental state discourse to the thoughts and 
complex feelings of others.  
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Although there is some evidence parents use more mental state language with girls than 
boys (Drummond et al., 2014; Kuebli & Fivush, 1992) most studies find no effect of child 
gender on frequency of parental MST (Brownell et al., 2013; Chang et al., 2017; Kucirkova & 
Tompkins, 2014; van der Pol et al., 2015).  However, despite the lack of a clear association 
between child gender and the quantity of MST parents use, child and parent gender may 
influence how parents talk about mental states.  American and Chilean mothers talked with 10- 
to 15-month boys and girls equally about mental and physiological (such as feeling cold or 
hungry) states, yet they used more causal talk—explaining why someone may feel or think a 
certain way—with girls than boys (Chang et al., 2017).  Such differences may be due to parental 
as well as child gender.  In one of the few studies examining the MST of fathers as well as 
mothers, van der Pol and colleagues (2015) found mothers elaborated on emotions during a 
book reading task more than fathers did.  Moreover, maternal and paternal MST may have 
different predictive relations with children’s social understanding.  Accounting for child gender 
and parental education, mothers’ MST predicted preschoolers’ later executive functioning, 
whereas fathers’ MST did not (Baptista et al., 2017).  For mothers, there is also evidence the 
quality of the parent-child relationship influences the way in which parents use mental state 
language.  Mothers of securely attached children talk more about thoughts than knowledge, yet 
mothers of insecure children use think and know terms at similar rates (Becker Razuri et al., 
2017).  Interestingly, attachment of the mother-child dyad only affected mothers’ talk about 
cognitions; use of emotion and desire terms did not differ between groups, suggesting secure 
attachment specifically encourages discourse about thinking.  
As the brief review above clearly shows, parental mental state talk is a complex 
construct with several interconnected elements.  The activity the parent-child dyad is engaged 
in, the emotional valence of the conversation, developmental level of the child, and aspects of 
the parent-child relationship all influence the focus, referent, and elaborative quality of parents’ 
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talk about internal and mental states.  Given this complexity, it is unsurprising that determining 
how mental state talk benefits children’s developing socio-cognitive understanding—in other 
words, which elements are the most important—has been the topic of much research.  
 
2.3 Why is Parental MST Beneficial?  
How, across multiple languages, does talk about mental states benefit young children’s 
socio-cognitive understanding?  Theories for how mental state discourse supports children’s 
understanding of minds and emotions can be divided into three groups (de Villiers & de 
Villiers, 2014; Harris, de Rosnay, & Pons, 2005 for review).  The first group is focused on 
content, positing that hearing mental states labelled (e.g., “You like that”, or “He’s thinking”) 
draws children’s attention to the thoughts and feelings of themselves and others, helping them 
build a conceptual understanding of these abstract internal experiences.  The second group of 
arguments are grammatical, suggesting that the syntactic structure of parental mental state 
utterances, or the child’s own mastery of grammar that allows them to express contrasts 
between different people’s perspectives or between perception and reality (e.g., “I thought it 
was cake, but it’s really pizza”), supports the development of socio-cognitive understanding—
especially ToM.  The third group of theories focus on pragmatics, emphasising the importance 
of the meaning conveyed, and, more importantly, shared, during parent-child conversations 
about mental states.  
It is likely these theories are not mutually exclusive, that the labelling of mental states, 
the grammatical structure of the sentences in which those labels are conveyed, and the richness 
and meaningfulness of the exchange, all play interconnected roles in the development of socio-
cognitive understanding (de Villiers & de Villiers, 2014).  For the purposes of the current 
research, I will focus on the interconnected roles of content (i.e., frequency and type of mental 
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state terms) and meaning—examining the ways in which the quality of parental MST may 
influence how richly meaning is conveyed.  
Relatively few studies tease apart the independent influences of content and quality of 
mental state discourse, yet there is evidence that content alone—simply hearing a high quantity 
of mental state words—is not sufficient to benefit socio-cognitive understanding.  Although 
talk about the causes and consequences of emotions predicts children’s later emotion 
understanding, a simple tally of the times parents label or refer to emotions does not (de Rosnay 
& Hughes, 2006).  Furthermore, only appropriate mind-related comments (comments that refer 
accurately to the child’s mind or emotions) predict children’s later ToM (Meins, Fernyhough, 
Arnott, Leekam, & de Rosnay, 2013), and only cognitive terms that are semantically connected 
to the child’s own speech predict later understanding of false belief, desires, and deception 
(Ensor & Hughes, 2008).  These findings indicate two qualitative aspects of parental MST that 
may be essential to effectively conveying meaning about mental states: first, that mental state 
utterances be situated within an elaborative explanatory framework, and, second, that they be 
attuned to what the child is thinking and feeling.   
The importance of both these aspects of quality can be explained within social 
constructivism (Carpendale & Lewis, 2004).  In their seminal work, Carpendale and Lewis 
proposed that children’s understanding of the social world is constructed via triadic interaction 
between the child, a more knowledgeable interlocutor (e.g., parent or older sibling), and the 
world.  From a social constructivist position, knowledge is not passed fully formed from 
experienced partners to the infant, and social behaviours such as gaze sharing or pointing are 
not all-or-nothing milestones demonstrating a child has grasped a certain socio-cognitive 
insight (such as conceptual understanding of self and other).  Instead, knowledge of social 
constructs is formed and refined through the process of the social interaction itself, through the 
combination of children’s operative interaction with objects in the world and communicative 
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interaction with a more knowledgeable interlocuter about the world.  This triadic interaction 
develops around the first year of life, emerging from infants’ dyadic interactions with either 
the parent or objects.    
For this triadic interaction to be most effective, the interlocuter must be responsive to 
the child’s developmental level and mental states.  Tamis-LeMonda and colleagues (2014) 
outline three characteristics of responsiveness that help children learn new words: (1) that 
responses be prompt and conceptually dependent on child actions, (2) that they be informative 
and multinomial (the parent coordinating verbal and visual cues), and (3) that they scaffold 
infant development by pitching information just above the infant’s current level of 
understanding.  Arguably, the benefit of these characteristics extends beyond vocabulary-
learning, to also aid in developing understanding of minds.  In this context, elaboration, 
attunement, and sematic connectedness are all components of parental responsiveness during 
triadic interaction.  By not only labelling mental states (e.g., “He’s sad”), but discussing their 
causes and consequences (“He’s sad because his teddy is broken”), the regulation of negative 
states (“He could ask Mummy to fix teddy”), and links to the child’s own experience of similar 
states, parents provide their child with rich information about the concepts mental state terms 
represent—a degree of detail beneficial (and perhaps necessary) to scaffold the understanding 
of young children.  As de Rosnay and colleagues (2006) argue, young children are 
inexperienced conversational partners, requiring explicit information in contexts where older 
children and adults would understand implicit meanings; by providing detailed, unambiguous 
explanations of mental state terms, parents pitch their discourse at an appropriate 
developmental level.  Furthermore, by making mental state comments that are conceptually 
linked to the child’s past or present actions, parents demonstrate attunement to their child’s 
mind (Meins et al., 2003; Meins et al., 2002). 
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The concept of attunement is present in the construct of mind-mindedness, developed 
by Meins and colleagues (Meins, 1997, 1998; Meins, Fernyhough, Fradley, & Tuckey, 2001), 
and in work on the semantic connectedness of parental language (Ensor & Hughes, 2008).  
Mind-mindedness can be measured in two ways: as the propensity for parents to describe their 
child in mentalistic terms—alluding to their thoughts, feelings, and preferences more than their 
behavioural traits (Meins, Fernyhough, & Harris-Waller, 2014)—and as an observational 
measure of how frequently parents comment appropriately on their child’s mental states during 
interaction (Meins et al., 2013).  Although there is some evidence for an association between 
the ‘describe your child’ measure of mind-mindedness and children’s socio-cognitive 
understanding, the evidence is stronger and more consistent for a relation between interaction-
based mind-mindedness and socio-cognitive understanding (McMahon & Bernier, 2017 for 
review).  This is perhaps unsurprising, as only the latter measure reflects parental 
responsiveness and mind-related comments during the triadic interaction in which social 
understanding is constructed (Carpendale & Lewis, 2004).  A parent’s tendency to describe 
their child in mentalistic terms during an interview does not necessarily mean they use such 
terms appropriately during naturalistic interactions with their child (McMahon & Bernier, 
2017; Meins et al., 2003).  As the interview measure shows few links with socio-cognitive 
understanding, and the current research is focused on parental MST within parent-child 
interaction, I limit further discussion of mind-mindedness to the observational measure of 
parent talk in free play interactions.  
Within their observational coding system, Meins and colleagues (2015)  define parental 
mind-related comments as appropriate if they (a) link the infant’s current activity to relevant 
past or future events (b) accurately represent what the child is thinking or feeling (as judged by 
an independent coder), or (c) suggest a new activity after a genuine lull in the interaction.  
Mind-related comments that do not meet any of these criteria (i.e., they link to an apparently 
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unconnected event, are an inaccurate reflection of the child’s thoughts or feelings, or suggest a 
new activity when the child is still engaged in a previous action) are defined as non-attuned.  
There is consistent evidence that parental tendency to make appropriate mind-related 
comments during interaction remains stable over time and across different siblings within a 
family, whereas there is little evidence that non-attuned comments are stable over time 
(McMahon & Bernier, 2017).  However, non-attuned comments are very rare (around 1.5% of 
utterances in normal samples, 2.5% in samples of dyads with disorganised attachment or 
mothers with borderline personality disorder), meaning relations regarding these comments 
may be hard to identify (McMahon & Bernier, 2017).  There is some evidence that non-attuned 
mind-related comments show negative relations with children’s socio-cognitive 
understanding—specifically children’s mental state vocabulary and perspective taking (Meins 
et al., 2013), yet findings concerning the effects of non-attuned comments are limited and in 
need of replication (McMahon & Bernier, 2017).  
In contrast, the positive effects of appropriate mind-related comments on children’s 
later socio-cognitive understanding are well-established.  Parental use of appropriate mind-
related comments is positively associated with children’s later performance on false belief tasks 
(Laranjo et al., 2014; Meins et al., 2003; Meins et al., 2002), desire understanding, (Laranjo, 
Bernier, Meins, & Carlson, 2010), and visual perspective taking (Laranjo et al., 2010, 2014).  
Interestingly, the richness of the environment in which the interaction occurs may influence 
benefits for different aspects of socio-cognitive understanding.  Two-year-olds’ performance 
on a discrepant desire task was specifically linked to mothers’ appropriate mind-related 
comments during free play without toys 12 months earlier, whereas performance on a visual 
perspective taking task was linked to appropriate mind-related comments during free play with 
toys (Laranjo et al., 2010).  A follow-up study to Laranjo and colleagues’ (2010) research 
showed that the benefits of appropriate mind-related comments during toy-based play at 12 
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months of age extended to visual perspective taking and false belief understanding at age 4—
over and above visual perspective taking at age 2 (Laranjo et al., 2014).   
How mind-mindedness leads to these benefits has been the subject of research for as 
long as mind-mindedness has been a construct, starting with the original suggestion by Meins 
herself that mind-mindedness is a component of the broader construct of sensitivity (Meins, 
1999).  Subsequent research by Meins and colleagues has found maternal mind-mindedness to 
be a stronger predictor of child socio-cognitive understanding than sensitivity, with the benefits 
of mind-mindedness remaining significant after controlling for family socioeconomic status 
when the influence of sensitivity did not (Meins et al., 2013).  Moreover, a recent factor analysis 
found mothers’ appropriate use of mental state terms with their 24-month-olds to be separate 
to maternal ‘supportive behaviour’—a measure that included sensitivity to child expressions 
and signals of non-distress, stimulation of cognitive development, and positive regard for the 
child (Jessee, McElwain, & Booth-LaForce, 2016).  In their comprehensive review of mind-
mindedness research, McMahon et al. (2017) suggest the relation between mind-mindedness 
and sensitivity may differ for different parents.  For some, mind-mindedness may be a 
component of sensitive responding.  For others, it may be a precursor to, or prerequisite of, 
sensitivity, with heightened attention to their infant’s mental states allowing parents to respond 
to their child’s signals in an appropriate manner.   
There is much overlap between the constructs discussed in this section: sensitivity and 
responsiveness, mind-mindedness, and, once children begin to form their own utterances, 
semantic connectedness in parent-child conversations.  Like mind-mindedness, connectedness 
reflects parent attunement to their child’s mental states, yet it also captures child engagement 
in discourse.  Using Ensor and Hughes’ (2008) coding scheme, parental mental state utterances 
can be classified as connected (semantically connected to the child’s previous conversational 
turn), initiating (unconnected to child’s previous turn, but elicits a semantically connected 
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response from the child), or failed (unconnected to the child’s previous and subsequent turns).  
A connected mental state utterance in this context differs slightly to an appropriate mind-
related comment as described above; here, attunement is defined by semantic connection to the 
child’s speech, rather than conceptual connection to the child’s action or state of mind.  
Furthermore, the initiation code offers insight into a facet of parent-child interaction mind-
mindedness does not measure: the parent’s success in steering the focus of the discourse (or, 
looking at it another way, the child’s willingness to follow their parent’s lead).  Under this 
classification scheme, a parental utterance is only unconnected (failed) if semantic connection 
is made by neither member of the parent-child dyad.  When constructing understanding of 
minds through interaction, child willingness to engage and follow parental initiations is 
arguably as important as parent responsiveness.  Both mother and child collaborative acts 
during conversation—specifically, acts that indicate agreement or show understanding of their 
conversational partner’s thoughts or actions—independently predict later false belief 
understanding, with greatest benefit occurring when both mother and child were highly 
collaborative (Sung & Hsu, 2014).  As with mind-mindedness, parental mental state utterances 
are more likely to be connected than initiating or failed (and more likely to be initiating than 
failed), especially for use of desire and cognition terms (Ensor & Hughes, 2008).  Both 
connected and initiating mental state utterances show positive relations to later emotion 
understanding and ToM, but failed mental state utterances do not—an effect especially strong 
for parental utterances about cognitions (Ensor & Hughes, 2008).   
Research into the parental factors that influence mind-mindedness and connectedness 
is relatively inconclusive.  Studies are evenly divided on whether parental education and family 
income are significantly associated with mind-mindedness (McMahon & Bernier, 2017), and 
research into the connectedness of parent-child conversation usually treats parental education 
as only a covariate of child socio-cognitive understanding, not an influence on the interaction 
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itself (Ensor & Hughes, 2008; Sung & Hsu, 2014).  Parent education is, however, consistently 
related to more connected and appropriate scaffolding by parents across ethnicities and cultures 
(Mermelshtine, 2017), so it is likely it also affects the connectedness of parental comments 
during mental state discourse.   
The influence of child factors is even less studied, with child variables usually limited 
to child age and language ability—both often used only as covariates of socio-cognitive 
understanding.  Studies that do examine direct effects of child age on mind-mindedness show 
mixed effects, with the majority suggesting no significant relation (McMahon & Bernier, 
2017).  Further research is needed to examine whether some children elicit mind-minded 
comments and more connected talk from their parents through their behaviour or speech.  
Understanding the role children play in the relation between parent MST and child socio-
cognitive skills may be key to understanding how MST influences not only social 
understanding, but children’s prosocial behaviour as well. 
 
2.4 Effects of MST on Helping Behaviour and Concern for Others 
Compared with the wealth of research on mental state discourse and social cognition, 
few studies examine direct links between parent (or teacher) use of mental state language and 
children’s prosocial behaviour.  Of those that do, some use combined prosociality measures, 
making it impossible to draw conclusions about the effects of MST on the different (and 
evidence would suggest, distinct (Dunfield, 2014)) measures of instrumental help, empathic 
help (often referred to as comforting) and sharing.  Still, such studies indicate that, across varied 
contexts, adults’ MST benefits children’s ability and willingness to act on behalf of others.  
Maternal MST predicts children’s ability to provide appropriate assistance in goal-based tasks, 
regardless of whether the experimenter displays neutral or sad affect (Newton, Thompson, & 
Goodman, 2016), and experimentally increasing teachers’ elaborative talk about emotions 
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leads to increased preschooler prosocial orientation (tendency to comfort, help, share and 
peace-make) and prosocial behaviour (instrumental helping, comforting, and sharing) towards 
peers (Grazzani et al., 2016; Ornaghi et al., 2015).  Furthermore, high maternal use of 
elaborative emotion talk protects against behaviour problems in toddlers of economically 
vulnerable families, after controlling for maternal warmth (Brophy-Herb et al., 2015).  It is 
possible that parental understanding of mental states is especially important in adverse home 
environments, aiding parents in avoiding negative behaviour cycles and scaffolding adaptive 
emotion regulation and prosocial behaviour (McMahon & Bernier, 2017).   
Studies that examine instrumental and empathic helping separately have found talking 
about the mind to be particularly beneficial for children’s ability to help with emotional 
problems.  Parental mental state talk has a positive impact on children’s empathic helping, 
above and beyond other forms of parental language, while showing no relationship with 
instrumental helping (Brownell et al., 2013; Drummond et al., 2014).  Parental talk about 
emotions has also been linked to toddlers’ empathic concern for a ‘crying’ peer (in actuality, a 
swaddled infant doll emitting a recorded cry) (Garner, 2003), but, to the best of my knowledge, 
no study has examined the effects of MST on empathic concern towards a real person 
separately to active attempts to comfort or help.  Further research is needed to determine the 
specificity of the effects of mental state language, both in context of the helping situation (goal- 
or emotion-based) and children’s response (empathic concern or helpful action).  It may be that 
parental MST influences children’s empathic concern (especially for emotion-based problems) 
before children begin taking active steps to alleviate others’ distress. 
2.3.1 Does connectedness influence the benefits of MST for helping behaviour?  
To the best of my knowledge, there are no published studies testing whether the 
attunement or semantic connectedness of parental MST influences its effects on instrumental 
or empathic helping.  However, there is some research regarding the influence of responsivity, 
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sensitivity, and scaffolding (all elements of attuned, connected parent-child discourse) on 
toddlers’ helping and concern for others.  Maternal responsivity has been linked to higher 
empathic concern and lower personal distress towards another in distress (Spinrad & Stifter, 
2006), and mothers’ appropriate scaffolding of tidying up positively relates to spontaneity of 
instrumental help for 18-month-olds, and spontaneity of empathic help (in a coldness task) for 
30-month-olds (Pettygrove et al., 2013).  Maternal sensitivity cross-sectionally predicts 
children’s ability to provide appropriate instrumental help to a neutral and a sad adult (Newton 
et al., 2016), but did not longitudinally relate to later child concern (kind actions and 
comforting) towards a peer during play (Blandon & Scrimgeour, 2015).   
Only one of these studies examined the interaction between maternal responsivity, 
sensitivity, or scaffolding and mental state language.  In addition to direct effects of maternal 
sensitivity and MST on instrumental helping, Newton et al. (2016) found the influence of MST 
was greater for children of less sensitive mothers; children with highly sensitive mothers were 
likely to be in the ‘highly helpful’ group regardless of parental MST.  Although limited, and 
not examining the connectedness of mental state language per se, these findings suggest that 
attunement during parent-child interaction is important for encouraging helping behaviour.  
The current research aims to address this gap in the literature, examining in detail how the 
connectedness of mental state comments influences the effect of parental MST on child 
responses in instrumental and empathic helping tasks.   
Additionally, the current study will assess the possibility of a bidirectional relation 
between parental MST and children’s responses to others in need.  Research has 
overwhelmingly focused on the way in which parents influence their children’s prosocial 
behaviour, neglecting the possibility that children’s early responses to others in need may 
influence their parents’ socialisation techniques.  From a social constructionist point of view, 
it follows that children’s behaviour during social interactions would influence their parents’ 
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later attempts to scaffold social understanding and prosociality.  Research into communicative 
milestones and parental MST has found that once infants develop joint visual attention, parental 
use of visual perception terms (e.g., look, see) decreases (Slaughter et al., 2008), and earlier 
infant development of imperative gestures (such as pointing to demand something) is linked to 
greater parental reference to the child’s desires (e.g., want, try), consistent with the idea that 
parents shift the focus of their MST in response to children’s demonstrations of readiness for 
more complex information (Slaughter, Peterson, & Carpenter, 2009).   
A large component of responsive, sensitive parenting is being attentive to, and 
accurately interpreting, the child’s cues.  A child who responds to a sad person by offering a 
comforting pat on the back sends a very different signal than one who bursts into tears or casts 
social referencing glances at their parent.  In the former case, the parent may conclude the child 
understands the sadness the other person is experiencing and feels a sympathetic urge to 
alleviate it, and will consequently adjust their later mental state discourse to explain and discuss 
more complex emotions.  In the latter cases, the parent may observe that their child’s personal 
distress in response to other peoples’ distress is overwhelming (preventing them from focusing 
on the other’s need) or the child is unsure of how to respond to someone who is sad, and will 
consequently adjust their MST to focus on understanding and regulating negative emotions.   
The limited research that has examined the influence of child prosociality on later 
parenting practises has focused on associations with parental sensitivity—and has found 
evidence for a bidirectional relation.  Sensitive parenting when children were 12 months of age 
was positively associated with toddlers’ social competence (emotion understanding, prosocial 
behaviour, following of social rules, and social confidence) at 24-months, and social 
competence at 24-months predicted increases in parental sensitivity when children were 36-
months (Barnett et al., 2012).  Similar results have been found in middle childhood.  Maternal 
sensitivity when children were 4.5 years of age was a unique predictor of prosocial behaviour 
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with peers (as measured by parent and teacher report) at age 9, and prosocial behaviour at age 
9 was a unique predictor of maternal sensitivity at age 11 (Newton, Laible, Carlo, Steele, & 
McGinley, 2014b).  Both Barnett et al. (2012) and Newton et al. (2014) used cross-lagged 
analyses, controlling for earlier parental sensitivity or child prosociality (depending on the 
direction of the analysis), and accounted for parental education and child gender, meaning their 
findings provide strong evidence that relations between parenting and later child prosociality, 
and child prosociality and later parenting, are causal rather than reflecting an underlying 
genetic or environmental influence that improves other-oriented attitudes and socio-cognitive 
understanding in both parent and child.   
To my knowledge, no study has examined the possibility that children’s behaviour 
during distress situations may influence the later content or connectedness of their parents’ 
MST.  But, as discussed above, sensitive parenting shares many attributes with appropriate, 
connected mental state discourse—both in its characteristics (requiring appropriate responses 
to the child’s mental state cues) and its links to prosocial behaviour.  It is likely that parental 
MST, especially MST that is contingent on the child’s mental states, will also be influenced by 
children’s earlier responses to the distress of others.    
 
2.5 Interaction Between Parental MST and Intrinsic Child Factors 
As the social constructivist approach stresses, children are not empty vessels into which 
parents pour knowledge. Parent and child both contribute to the social interactions that serve 
as platforms for teaching, modelling, practicing, and reinforcing social understanding and 
behaviour.  Child factors such as age, language ability, socio-cognitive understanding, and 
temperament may moderate the influence of parental input, meaning the effect changes 
depending on the child’s prior state.  For example, parental MST is more beneficial for the 
emotion understanding of 3-year-olds than 2-year-olds (Grazzani et al., 2016), and a protective 
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parenting style (that focuses on and models caring about the needs of others) has been linked 
to increased instrumental and empathic helping in toddlers with highly inhibited temperament, 
while not affecting the helping behaviour of those with low temperamental inhibition 
(Hastings, Rubin, & DeRose, 2005).  Additionally, the benefits of parental input may be 
mediated through children’s own socio-cognitive understanding, such as parental 
responsiveness and warmth increasing children’s emotion understanding, which then in turn 
increases their instrumental and empathic helping (Ensor et al., 2011).  
In the current research, I focus on two child factors that may play an interconnected role 
with parental MST in the development of helping behaviour: children’s mental state vocabulary 
and conceptual understanding of self and other.   
2.5.1 Child mental state vocabulary as a mediator  
Although the effects of parental mental state talk on prosocial behaviour have been 
studied, little is known about the influence of children’s own mental state vocabulary on their 
helping behaviour.  As discussed in the previous chapter (section 1.4.1), children’s mental state 
vocabulary has been linked to increased empathic concern and helping behaviour—especially 
in emotion-based situations (Garner, 2003; Nichols et al., 2009; Svetlova et al., 2010), 
suggesting children’s ability to talk about the mind may play an important role in developing 
prosociality.  Given that parents who discuss mental states more frequently and elaboratively 
have children with larger mental state vocabularies (de Rosnay & Hughes, 2006; Hammond & 
Carpendale, 2015), it is possible the effects of parental MST on helping behaviour are partially 
or fully mediated by child advances in being able to talk about the mind.  A recent intervention 
study implemented in preschools supports this suggestion.  Although increasing teachers’ 
elaborative talk about emotions increased children’s emotion understanding, emotional-state 
vocabulary, and prosocial behaviour towards peers, the relation between teacher emotion talk 
and prosocial behaviour was fully mediated by child emotion talk and emotion understanding  
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(Ornaghi et al., 2017).  Parents who often talk about mental states may be increasing their 
child’s emotion understanding and the salience of others’ emotions, which then helps children 
focus on the thoughts, feelings, and needs of others during an emotion-based problematic 
situation.   
Indeed, parents appear to pitch their mental state discourse to scaffold their child’s 
emotion understanding, using each type of mental state term (desire, emotion, cognition) at a 
slightly higher rate than their child is currently using them (Becker Razuri et al., 2017), 
decreasing talk about emotions as children increasingly initiate such talk themselves (van der 
Pol et al., 2015), and shifting the focus of their MST from the child’s desires to others’ 
cognitions as children begin to use abstract language (Taumoepeau & Ruffman, 2006, 2008).  
Being able to talk about the mind leads to richer understanding of the mind, which in turn, 
allows children to make sense of increasingly complex social situations (de Villiers & de 
Villiers, 2014).  The mental state discourse of parents and children may form a cyclical process, 
whereby parents’ MST enhances children’s own MST and emotion understanding, which leads 
to participation in social interactions and mental state conversations that involve more 
ambiguous and complex mental states, which again enriches children’s mental state 
vocabulary, signalling to parents that they are ready to learn about more complex aspects of 
the mind.  If such a bidirectional relation does exist, we would expect to find that children’s 
mental state vocabulary mediates the relation between earlier parental MST and later prosocial 
behaviour, and that children’s mental state vocabulary, prosocial behaviour, or some 
combination of the two also influences later parental MST.  
2.5.2 Conceptual understanding of self as a moderator 
To see as someone else sees, or feel as they feel, children must have first developed 
mental representations of ‘me’ and ‘you’ (Bischof-Köhler, 2012).  Children’s ability to 
recognise themselves in the mirror and talk about self and other has been linked to emerging 
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helping behaviour—especially helping with emotion-based problems (Bischof-Köhler, 2012; 
Gross et al., 2015; Zahn-Waxler et al., 1992).  It is commonly argued that conceptual 
understanding of one’s self increases prosocial behaviour by granting children insight into what 
the other person is feeling and reducing effects of personal distress, but self-concept may also 
moderate socialisation effects—specifically, the benefits of parental MST.  To fully understand 
and benefit from parental talk about the internal and mental states of themselves and others, it 
follows that children would first need to be able to differentiate between self and other.   
To the best of my knowledge, the relation between conceptual understanding of self, 
helping behaviour, and parental MST has not been examined.  Yet there is evidence that, across 
European-American and Chinese immigrants, parental use of internal and mental state 
language when discussing negative past events is positively associated with preschoolers’ 
ability to describe and evaluate themselves (Wang, Doan, & Song, 2010), and toddlers’ score 
on the UCLA Self-understanding questionnaire has been found to fully mediate the beneficial 
sibling effect on toddlers’ social understanding (visual perspective taking, emotion labelling, 
and deception) (Taumoepeau & Reese, 2014).  Interestingly, in Taumoepeau and Reese’s 
(2014) study, the mediating effect of the UCLA questionnaire was no longer significant after 
controlling for children’s general vocabulary—suggesting the language aspect of the UCLA 
(i.e., pronoun use) may have been driving the mediation.    
As discussed earlier, the relation between parental MST and children’s conceptual 
understanding of self may not be entirely one-sided, with children’s use of personal pronouns 
appearing to signal their readiness to absorb more complex mental state language (Taumoepeau 
& Ruffman, 2006, 2008).  Furthermore, mirror self-recognition moderates the relation between 
maternal talk about the child’s desires and children’s mental state vocabulary, with only 
recognisers’ mental state vocabulary benefitting from maternal desire talk (Taumoepeau & 
Ruffman, 2016).  Together, these findings suggest parental MST and children’s conceptual 
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understanding of self, play an interconnected role in enhancing children’s socio-cognitive 
understanding—a complex influence that may also affect emerging helping behaviour.   
 
2.6 Chapter Summary  
A wide body of research has shown parental talk about internal and mental states to be 
positively linked to children’s developing socio-cognitive understanding and helping 
behaviour—especially helping with emotion-based problems.  Substantial evidence indicates 
that this benefit does not come from children merely hearing a high quantity of mental state 
terms; parental MST must be elaborative (describing causes, consequences, and management 
of thoughts and feelings) and attuned to the child’s own mental states.  This fits with the social 
constructivist perspective (Carpendale & Lewis, 2004), which argues children’s understanding 
of minds is formed and refined during social interactions—a continual process rather than 
parents passing on fully formed understanding to the child.  I propose that children’s early and 
ongoing engagement in goal-based helping and routines provides an environment in which 
parental discourse about mental states (along with parental modelling, encouragement and 
reinforcement) scaffolds children’s increasingly complex and other-oriented prosociality.   
To successfully scaffold children’s social understanding though interaction, parents 
must be sensitive to child cues regarding their engagement, needs, and current level of social 
understanding.  Mind-minded comments that accurately reflect the child’s current state of mind 
or link to the child’s experiences (Meins et al., 2001) and the semantic connectedness of 
parents’ mental state utterances to the child’s conversational turn (Ensor & Hughes, 2008) have 
both been shown to be especially important for benefiting children’s socio-cognitive 
understanding.  Yet whether this importance extends to the effects of parental MST on 
prosocial behaviour remains a mystery.  The current study aims to address this gap in the 
literature by examining the importance of semantic connectedness (to children’s speech and 
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behaviour) of parental MST in regard to influencing instrumental and empathic helping 
behaviours.  
As social constructivism argues, children are not ‘blank slates’ during social 
interactions.  Even immediately following birth, factors such as temperament may modify the 
effects of parental input.  As social understanding develops throughout infancy and early 
childhood, children’s socio-cognitive insights and skills continue to interact with parent 
socialisation—both in signalling what information and challenges they are ready for, and in 
mediating and moderating the effects of parental input (such as MST) or aspects of parenting 
style (such as sensitivity).  Additionally, there is bourgeoning evidence for bidirectional 
relations between parental input and child behaviour, although further work is needed to 
examine bidirectional relations specifically between parental MST and prosocial behaviour.  
Understanding the interconnected roles of social cognition and early conversational 
environment is essential to illuminating the origins of toddlers’ capacity to provide aid and 
alleviate distress.  In the following chapter, I summarise the key research gaps the current study 
intends to address and outline my aims and hypotheses.  
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Chapter 3. Overview of the Current Research 
3.1 How the Current Study Intends to Address Gaps in the Literature 
Although cross-sectional task comparisons provide important insight into the 
developmental progression of children’s helping, they cannot examine behavioural change as 
it occurs, or study patterns of development at an individual level.  Moreover, variation in the 
cognitive demands of helping tasks, and interchangeable use of different forms of distress may 
confound attempts to build a developmental picture by comparing age groups across studies.  I 
propose that young children’s participation in everyday chores and care routines provides 
opportunity for parents to scaffold the development of more complex and other-oriented 
empathic helping.  If this is the case, there should be some relation between toddlers’ 
instrumental helping at an early timepoint and subsequent empathic helping, having controlled 
for instrumental helping at the early timepoint (i.e., a cross-lagged analysis), yet no relation 
between earlier empathic helping and later instrumental help—something that can only be 
examined with a longitudinal study.   
Despite widespread evidence the progression from goal- to emotion-based helping is 
linked to parental MST, child mental state vocabulary, and children’s conceptual understanding 
of self, the interconnected roles of these concepts are poorly understood.  We know parental 
MST has strong associations with enhanced empathic helping, but we do not know whether the 
connectedness of this talk plays a vital role in the emergence of attempts to comfort and assist.  
Findings from research into the importance of (a) connected and attuned MST for children’s 
social understanding and (b) parent sensitivity for child prosocial behaviour suggest only 
connected parental MST will benefit children’s empathic helping.  Furthermore, the findings 
of Brownell et al. (2013) indicate that children’s own production of mental state terms may 
mediate the observed relationship between parental MST and helping behaviour, yet this 
pathway has never been directly examined.   
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In addition to the lack of specific understanding of language influence, the exact role 
of self-concept remains unclear.  First, cross-sectional studies indicate that self-recognition 
correlates with and likely precedes empathic helping behaviour (Bischof-Köhler, 2012).  Yet, 
this still does not indicate that self-recognition is causally related to helping, much as 
previously learning to walk does not cause helping behaviour.  Like the possible influence of 
instrumental helping on later empathic helping, this is a relation that can only be tested using 
cross-lagged analyses in a longitudinal study.  Second, mirror self-recognition and the UCLA 
Self-understanding questionnaire have been shown to not correlate (Taumoepeau & Reese, 
2014), yet this parent-report measure of self-concept shows similar associations with empathic 
helping behaviour as those shown by mirror self-recognition.  It may be that children’s ability 
to describe themselves—a skill that requires acquisition of personal pronouns—is an aspect of 
self-concept with similar but separate influence on children’s empathic helping.  Previous 
studies have used one or the other when examining the effects of self-concept on helping 
behaviour.  However, only testing both together against child prosociality in a range of 
situations will determine how different aspects of self-concept influence toddlers’ helping.  
Lastly, little is known about the role self-concept plays in the relation between parental mental 
state talk and helping behaviour.  In addition to associations with prosocial behaviour, child 
use of personal pronouns appears to signal parents to begin using more sophisticated mental 
state talk (Taumoepeau & Ruffman, 2006, 2008), suggesting that self-concept allows children 
to fully reap the benefits of talking about mental states.  Understanding that you are a person 
who is separate (but similar) to others may provide a firmer platform for children to construct 
conceptual representations of mental states, and give them the ability to apply their knowledge 
to how other people are feeling.  Self-concept may also enhance helping by reducing the 
personal distress children feel in response others’ distress, allowing them to approach the 
situation and provide aid. 
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Using a microgenetic design to make frequent observations, the present study addressed 
in detail the interconnected roles of self-concept and early conversational environment on the 
development of toddlers’ capacity to provide aid and alleviate distress.  Originally developed 
to study learning (Siegler & Crowley, 1992), the microgenetic approach tracks development in 
periods of rapid change—using a high density of observations rather than individual ones at 
isolated time points.  This technique allowed me to examine relations between parent and child 
mental state language, child self-concept, and goal- and emotion-oriented helping behaviours 
as they emerged in the toddler years. 
I took a fine-grained approach to the factors described above, examining connected and 
unconnected mental state talk separately in order to assess the elements that make mental state 
language most beneficial to helping behaviour, and identify differences in interactions with 
self-concept and child mental state language.  Unlike several past studies that have used pain 
and sadness interchangeably, the current research assessed empathic responses to pain and 
sadness separately at every observation.  This allowed me to examine relations between the 
factors of interest and three different types of distress: goal-oriented frustration (instrumental), 
emotional state (sadness), and physical internal state (pain).  Instead of coding only a target 
helpful action (such as giving a Band-Aid) as many studies of helping behaviour have done, I 
coded all child overtures of comfort and assistance, expressions of empathic concern for the 
victim, the child’s level of personal distress, attempts to understand the situation (such as social 
referencing), and amusement.  Coding a wide, child-led range of behaviours allowed me to 
consider the child’s willingness to help, their empathy, and their understanding of the situation 
beyond specific offers of assistance predefined by researchers. 
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3.2 Aims and Hypotheses 
The first aim of the current study was to examine the emergence of three helping 
behaviours (instrumental, sadness-induced, and pain-induced) within individual children of 
varied ages, assessing possible prerequisite relations between the three different forms of 
helping.  A key question this study addressed is whether instrumental helping is a necessary 
precursor to the emergence of sadness- and pain-induced helping.  I proposed that helping in 
goal-based situations is a form of scaffolding for empathic helping.  I therefore hypothesised 
that (A1) instrumental helping at earlier timepoints would predict sadness and pain helping at 
later timepoints, even after controlling for the helping in the relevant empathic task at the earlier 
timepoint, and (A2) neither sadness nor pain helping at earlier timepoints would predict later 
instrumental helping.  
The second aim was to examine how individual differences between children influence 
the developmental progression of helping behaviours.  Of key interest was whether conceptual 
understanding of self is a necessary precondition for helping in instrumental, sadness, and pain 
situations.  Past research has shown that children who recognise themselves in the mirror are 
more empathetic and helpful towards someone experiencing sadness (Bischof-Kohler, 2012).  
The current study aimed to examine whether self-recognition was also related to instrumental 
and pain-oriented helping, and to assess relations between a broader parent-report of children’s 
conceptual understanding of self (the UCLA questionnaire) and all three types of helping.  
Additionally, I aimed to determine how children’s mental state vocabulary, over and above 
their general language ability, related to their responses in instrumental, sadness, and pain 
situations.  I predicted that (B1) all three of these measures of child socio-cognitive 
understanding (mirror self-recognition, UCLA Self-understanding questionnaire, and child 
mental state vocabulary) would be positively associated with children’s other-oriented 
empathetic responses (helping and empathic concern) in the sadness and pain tasks, but not the 
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instrumental tasks.  I also expected (B2) all three of these measures of socio-cognitive 
understanding to be negatively associated with children’s personal distress during the sadness 
and pain tasks, but to have no relation to personal distress during the instrumental tasks.  As 
the experimenter only expressed mild frustration during the instrumental tasks, child personal 
distress in this situation suggests temperamental fearfulness rather than emotion contagion.  I 
also expected (B3) children’s personal distress to be negatively associated with other-oriented 
empathetic responses (helping and empathic concern) in all three helping tasks.  Additionally, 
I predicted (B4) the measures of children’s social understanding (MS vocabulary, UCLA self-
understanding questionnaire, and mirror self-recognition) would relate to the EmQue empathy 
questionnaire (my measure of children’s at-home empathetic behaviour) in the same way they 
related to children’s helping and empathic concern in the sadness and pain tasks. 
The third aim was to test whether parental MST influences children’s responses 
differently in instrumental, sadness, and pain situations, and assess the importance of 
connectedness—whether parent talk is attuned to their child’s mental state—in the effects of 
MST on children’s prosocial behaviour.  This study addressed the gap in the literature regarding 
bidirectional relations between parental MST and child prosociality by examining the influence 
of child responses during helping tasks at an early timepoint and the content and connectedness 
of later parental MST.  I predicted that (C1) parental MST will be positively associated with 
children’s other-oriented empathetic responses of helping behaviour and empathic concern, 
and (C2) negatively related to children’s self-focused empathetic response of personal distress 
and inappropriate response of amusement, and that (C3) these effects would be stronger for 
responses in the sadness and pain tasks than in the instrumental tasks.  As examination of 
relations between parental MST and children’s attempts to understanding the distress 
simulation (such as social referencing or imitation) are exploratory, no specific hypotheses are 
made regarding the influence of parental MST on these variables.  Furthermore, I hypothesised 
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that (C4) children’s responses in all three forms of helping task (instrumental, sadness, pain) 
would influence parents’ later MST.  Again, as these analyses were novel and exploratory, no 
specific predictions regarding the direction of these effects were made.  Regarding the 
importance of connectedness, I predicted (C5) only parental use of connected (appropriate and 
initiation) mental state language would predict child responses in the empathic helping tasks. 
The fourth aim was to test the possibility that the benefits of MST are mediated or 
moderated by children’s mental state vocabulary and conceptual understanding of self.  I 
predicted that (D1) any benefits of parental MST would be partially or fully mediated by 
children’s own mental state productive vocabulary, and (D2) only the empathetic responding 
of children who can recognise themselves in the mirror would benefit from parental MST (i.e., 
increased helping and empathic concern, and decreased personal distress and amusement).   
 
3.3 Methods 
3.3.1 Participants  
Seventy-two children (mean age at Time 1; =19.5 mos, range: =10.45 mos; 44 girls and 
28 boys) and their primary caregivers (69 mothers, 3 fathers) were recruited via early childhood 
centres, advertisements in community groups, and the Early Learning Project database located 
at the Psychology Department, University of Otago.  To enable multiple testing, we used four 
timepoints spaced tightly together.  We avoided more timepoints for individual children 
because parents were reluctant to commit to more testing.  Thus, we examined three age-based 
cohorts spaced four months apart (see Table 1) to ensure coverage of the key developmental 
time frame from 15 to 26 months.  Participants were from working- and middle-class families 
living in Dunedin, New Zealand.  Eighty-five percent were Caucasian, 1.4% were Māori, 5.6% 
were Caucasian-Māori, 2.8% were Caucasian-Papua New Guinean, and 1.4% were Caucasian-
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Fijian Indian.  Children were born at full term, developing normally by parent report, and (with 
the exception of one participant) monolingual. 
 
 
3.3.2 Procedure  
The current research was part of a larger study examining the foundations of social 
understanding in toddlerhood.  Primary caregivers and their children were tested in a laboratory 
setting in the Psychology Department, University of Otago, over four monthly visits.  Testing 
spanned a two-year period.  In the initial year, sessions were conducted by a male experimenter 
and a female assistant.  In the following year, the female assistant became the primary 
experimenter, with one male and one female alternating in the role of assistant.  Due to the high 
frequency of testing sessions, laboratory visits took no more than 45 minutes in an attempt to 
minimise the burden on caregivers and prevent attrition.  At the end of each session, parents 
were given a $10 voucher and children were given a small toy.  Families that completed the 
four sessions were sent a compilation of video recordings from their child’s sessions and went 
in the draw to win a $50 grocery voucher.     
Sessions took place in a large playroom equipped with a couch, a desk, and a shelving 
unit of brightly coloured toys.  A room divider housed a video camera and provided a concealed 
area where the assistant stood when not required.  Video was also captured from the two corners 
of the room facing the divider, with a camera hand-held by the assistant when needed.  These 
multiple points of recording allowed for natural movement during the tasks and insured clear 
Table 1 
Experimental design 
              Cohort 1           .              Cohort 2           .              Cohort 3           . 
Time 1 2 3 4 1 2 3 4 1 2 3 4 
Age (mos) 15 16 17 18 19 20 21 22 23 24 25 26 
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audio would be recorded from all areas in the room.  At the start of each assessment session, 
toddlers engaged in a warm up play activity with the experimenter to build rapport and 
familiarise them with the environment.  Parents were included in the initial stage of the warm-
up in order to help children feel secure.  Warm-up play involved building a tower with Duplo 
blocks, and playing with a pair of puppets and some dolls.  This continued for approximately 
five minutes, until children appeared comfortable or it became apparent their shyness would 
not pass.  During the warm-up phase, the assistant asked parents to refrain from responding to 
the experimenter’s actions during the session and warned the parent that the experimenter 
would pretend to hurt him or herself.  
Children then participated in tasks to assess instrumental and empathic helping 
behaviour (all four timepoints), and self-recognition (Times 1 and 3).  While the children were 
engaged in these experimental tasks, parents completed questionnaires on their child’s mental 
state vocabulary, empathy, and self-awareness while seated unobtrusively at the desk in the 
corner of the room, or (when children were uncomfortable being separated) sitting beside the 
child.  Parent-child dyads engaged in a book reading task (Times 1 and 3) and a play task 
(Times 2 and 4) to assess parental use of mental state language.  The play task was also used 
to gauge the connectedness of parents’ mental state talk to their child’s speech and actions. 
3.3.3 Measures 
Family demographics (collected at Time 1). 
To control for socio-economic influences and socialisation effects of siblings, I 
collected information on parents’ formal education and the number and age of children’s 
siblings.  Parent education was measured using a 6-point scale from no high school 
qualification to university postgraduate degree/diploma, with education score averaged across 
both parents.   
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Child language. 
General Vocabulary.  Parents completed the New Zealand adaptation of the MacArthur 
Communicative Development Inventory (Reese, 2000) via the online platform Qualtrics.  
Parents were asked to complete the survey within one week of their child’s assessment at each 
of the four timepoints. 
Mental State Vocabulary.  During each session, parents completed an additional 
mental state language subscale of the MCDI (Taumoepeau & Ruffman, 2006, 2008) to 
specifically assess children’s use of mental state terms (desires, e.g., like, want; cognitions, 
e.g., think, know; emotions, e.g., happy, sad), internal state terms (e.g., cold, hungry) and 
pronouns (e.g., you, I). 
Conceptual understanding of self and other. 
Mirror self-recognition task.  Children’s self-recognition was tested at Times 1 and 3, 
using Amsterdam’s (1972) mirror task.  Children sat on their parent’s lap while the 
experimenter knelt in front of them holding a large mirror (34 x 48cm).  Parents surreptitiously 
placed a smudge of blue eyeshadow on their child’s cheek while pretending to blow the child’s 
nose.  Then children were presented with the mirror for 1 min and their response to the mark 
recorded.  Children who touched the mark, or commented on it in a way that indicated 
recognition it was on their face (e.g., “Me dirty” or “Mummy, take off”) were coded as 
‘recognizers’.  Those who moved their head while eyeing the mark, or touched their face nearby 
or opposite to the mark were coded as ‘transitional’.  Those who demonstrated no awareness 
of the mark were coded as ‘non-recognizers’. 
UCLA Self-understanding questionnaire.  At Times 1 and 3, parents completed a 
shortened version of the UCLA Self-understanding questionnaire (Stipek et al., 1990), using a 
3-point Likert scale (not yet, sometimes, often) to measure their child’s self-description and 
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evaluation (12 questions), self-recognition (5 questions), and emotional response to wrong-
doing (1 question).   
At-home empathetic responding (EmQue).   
At Times 2 and 4, parents completed the EmQue empathy questionnaire (Rieffe, 
Ketelaar, & Wiefferink, 2010), using a 3-point Likert scale (no, sometimes, often) to measure 
their child’s empathetic responses (emotion contagion, concerned attention, and comforting) 
towards other children and adults in their home and community environments.   
Parental mental state talk (MST). 
Book Task (Times 1 and 3).  This task was the same as that used by Taumoepeau and 
Ruffman (2006, 2008).  The parent and child were asked to sit on a couch and were given a 
collection of coloured photographs to look through.  The photographs depicted children 
displaying positive and negative emotions and engaged in emotional situations (such as being 
told off or receiving a gift).  A different book (with an equivalent range of emotion pictures) 
was used for each timepoint, so dyads were discussing pictures they had not seen before.  
Parents were given the instruction to look through the book with their child “just like they were 
reading a story at home”, with the only guidelines being to face the screen where the primary 
camera was.  The experimenters then left the room for five minutes. 
Play task (Times 2 and 4).  Parent and child were asked to sit on the floor and presented 
with two brightly coloured bags of toys (one containing plastic food, the other containing 
plastic tools) and two soft toys (a teddy bear and a large mouse).  Parents were given the 
instruction to play with the toys with their child “Just like they would at home”, with the only 
guidelines being to face the couch (where the primary cameras were) as much as possible.  The 
experimenters then left the room for 10 minutes.  
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Helping behaviour.  
At each of the four monthly timepoints, children witnessed the experimenter encounter 
a sequence of three simulated problems: Instrumental, Sadness, and Pain.  The simulations 
were based on Brownell et al. (2013) and Svetlova et al. (2010), and were naturalistically 
inserted into a play activity.  During a 10-minute joint play period, the experimenter 
experienced trouble achieving an instrumental goal, encountered an incident that made him or 
her sad, and one that caused him or her minor pain.  While the problems the child witnessed 
differed each time to limit practice effects, the tasks all followed the same structure and had 
equivalent features.  Details of the problematic events in each task set are provided in Table 2.  
Task sets were counterbalanced across participants, but the order (Instrumental, Sadness, Pain) 
remained consistent in order to measure within-participant change over time across the wider 
study.   
After commencement of each problematic event, the experimenter provided three 
increasingly supportive cues to aid the inference and helpful behaviours required (see Table 3), 
first displaying the appropriate affect (frustration, sadness, or pain) and making an 
accompanying non-verbal sound (sighing, whimpering, or gasping), then naming the problem 
or the internal state (e.g., “Teddy’s on the floor”), and finally making a general statement of 
need (e.g., “Teddy needs to go up here”).  Throughout cue delivery, the experimenter displayed 
the appropriate affect (frustration, sadness, or pain) and remained still apart from small motions 
of his or her arms and hands (‘helpless’ gestures or rubbing the injured body part).  There was 
a 5 s wait between cues to allow children to respond.  If children provided aid or comfort, the 
experimenter thanked them and completed the scripted simulation.  If children did not help, the 
experimenter completed the simulation by resolving the problem him or herself or with the aid 
of the assistant experimenter.  The next simulation did not commence until children appeared 
reassured.   
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Table 2 
Description of problematic events children witnessed  
Task set Instrumental problem Sadness-inducing event Pain-inducing event 
A1 E. knocked over a block 
tower he/she was trying to 
build 
E. had a toy he/she was 
excited about taken away  
 
E. dropped a wooden 
block on his/her foot 
B1 E. knocked a teddy off a 
high shelf while tidying an 
armful of teddies away 
E. tore the arm off a soft 
toy he/she had expressed a 
preference for 
E. stubbed his/her toe on 
the leg of a chair 
 
A2 E. spilt a bag of toys he/she 
had just finished tidying 
E. was told off for playing 
too roughly with a toy 
E. pinched his/her finger 
in the lid of a toybox 
B2 E. was unable to reach the 
crayons at the other end of 
a long table 
E. ripped the picture he/she 
had just drawn 
 
E. bumped his/her knee 




Description and examples of the three cues delivered by the experimenter 
Cue levels Example cue sequence  
1. Vocal/facial expression of ‘general need’ or internal state “Argh.” + *frustrated face* 
2. Naming the problem or the internal state (but not the goal) “Teddy is on the floor.” 
3. Verbal expression of general need for helpful outcome “Teddy needs to be on the shelf.” 
 
3.3.4 Coding of observational measures 
Helping task coding.  Child responses to the experimenter’s distress were coded from 
video recordings using the software Interact (Mangold, 2010) and coding protocol developed 
by the author (Appendix C1).  Children were scored on their attempts to help the experimenter, 
expressions of empathic concern for the experimenter, the level of personal distress they 
displayed in response to the experimenter’s distress, their attempts to understand the situation 
though social referencing, and their amusement at the experimenter’s distress.   
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Attempts to help.  All child overtures of assistance or comfort were coded, rather than 
coding only a predetermined target action, allowing a broad, child-led measure that 
encompassed a range of natural helping behaviours.  Attempts to help were scored based on 
when the child helped. Helping behaviour exhibited immediately after the experimenter’s first 
cue (non-verbal signal of distress) earned a score of 3, helping after the second cue (naming 
the problem) earned a score of 2, and helping after the third cue (describing general need) 
earned a score of 1.  Children who did not attempt to help at any point in the simulation were 
given a score of zero.  Twenty percent of the simulations were double coded, with coders 
reaching good agreement (κ = .79).  
Empathic concern.  A global rating of the child’s empathic concern for the 
experimenter was assigned to each simulation.  This was measured by the presence of 
emotional arousal which appeared to reflect sympathetic concern for the experimenter, 
including sympathetic statements or sounds, concerned or sympathetic facial expressions 
(furrowed brow, open mouth, corners of mouth turned down), and rushing toward the 
experimenter while looking worried.  A score was given to reflect how sustained empathic 
concern was throughout the simulation (1 = no concern; 2 = transient concern [child displayed 
concern then returned to playing]; 3 = sustained concern [child remained focused on the 
experimenter, displaying concern until the resolution of the simulation]).  Twenty percent of 
the simulations were double-coded, with coders reaching full agreement within one point on 
the empathic concern scale (κ = 1), and good agreement for an exact match on the scale (κ = 
.78).   
Personal distress.  A global rating of the intensity of the child’s personal distress was 
assigned to each simulation.  This was measured by the presence of emotional arousal that 
appeared to reflect self-focused fear or distress in response to the simulation, including moving 
away from the experimenter, seeking proximity to their parent, and crying.  This was coded on 
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a four-point Likert scale (1 = no distress; 2 = mild distress or discomfort; 3 = moderate distress; 
4 = extreme distress).  Twenty percent of the simulations were double coded, with coders 
reaching full agreement within one point on the personal distress scale (κ = 1), and good 
agreement for an exact match on the scale (κ = .78).  Additionally, the child’s willingness to 
separate from their parent at the start of the activity was recorded as a measure of children’s 
inhibition or fearfulness before the simulation started (Hammond & Carpendale, 2015; 
Kochanska, 1995), to be accounted for when using the personal distress measure in analyses.   
Social referencing and hypothesis testing.  Although both these behaviours reflect 
attempts to learn more about the experimenter’s problem and how to respond, I coded them 
separately to allow for more precise analysis.  Social Referencing refers to instances where the 
child looked to their parent (or the second experimenter) for social cues during the simulation.  
Hypothesis Testing was restricted to the child’s attempts to label or understand the 
experimenter’s problem by making verbal statements or inquiries (e.g., “Finger sore?”).  
Initially, I intended to code another aspect of hypothesis testing behaviour: alternating gaze 
from the experimenter’s face to the cause of his or her distress.  However, as the simulations 
took place in a naturalistic setting, with the cameras placed in the corners of the room, this 
proved too difficult to code from our video recordings.  Social referencing and hypothesis 
testing were both coded as a count of how many times they occurred within a simulation.  
Twenty percent of the simulations were double coded, with coders reaching full agreement (κ 
= 1). 
Imitation and amusement.  Instances of the child imitating the experimenter’s distress 
(e.g., rubbing their own toe and saying “Ow”) or re-enacting the event that caused the problem 
were counted.  Child amusement (laughing or smiling at the experimenter’s distress) was coded 
as a dichotomous variable, with children who displayed any amusement coded as amused.  
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Twenty percent of the simulations were double coded, with coders reaching full agreement (κ 
= 1). 
Play task coding.  Video data of parent-child interactions during the play task were 
coded using the software Interact (Mangold, 2010) and coding protocol adapted from 
Taumoepeau and Ruffman (2006, 2008) and Ensor and Hughes (2008) (Table 4 for protocol 
overview, Appendix C2 for full coding manual).  In an initial pass, all utterances within the 10-
minute task were coded for speaker and content, and content referring to visual perception and 
internal/mental states was coded for orientation (referring to parent, child, or other).  In a 
second pass, parents’ mental and internal state talk was coded for semantic connectedness to 
the child’s speech and actions.  Twenty-five percent of the play tasks were double coded, with 
coders reaching a very high level of agreement on language content and referent (average κ = 
0.91), and good agreement on the connectedness of parental MST (κ = 0.79).   
Book task coding.  Parental MST during the Book Task was coded in the same manner 
as the initial pass described above.  Twenty-five percent of the play tasks were double coded, 
with coders reaching a high level of agreement on language content and referent (average κ = 
0.83).  For the purposes of the current study, frequency of parental talk about emotions (total 
emotion terms, and emotion terms referring to parent, child and others) was the only Book Task 










Overview of parental MST coding protocol 
                                        Initial Pass                                        . Second Pass. 
Speaker: Content:   
Parent Non-Mental State   
Child Visual Perception   
 Internal / Mental State  Referent Connectedness 
 Visual Perception Parent Appropriate 
 Physical State Child Initiation 
 Physical State Emotion Other Unconnected 
 Emotion   
 Desire   
 Think   
 Know   




Chapter 4  
Results Part I.  The Developmental Progression of Helping 
Behaviour, and Influence of Intrinsic Child Factors  
 
4.1 Analysis Plan and Data Reduction 
4.1.1 Analysis plan 
The first aim of the present study was to examine the emergence of three helping 
behaviours (instrumental, sadness, pain) within individual children of varied ages, assessing 
possible prerequisite relations between the three different forms of helping.  The second aim 
was to examine how individual differences between children influence the development of 
helping behaviours, identifying the roles that age, vocabulary, self-other understanding, and 
empathy play in shaping children’s responses to the needs and distress of others.   
These broad questions were broken down for analysis into three goals.  First, I 
examined in detail the way in which children respond to instrumental and empathic need, 
assessing a broad range of responses and whether children’s reactions differed depending on 
the form of distress the experimenter displayed (instrumental need, sadness, pain).  Second, I 
examined the onset patterns of emerging helping behaviours, determining if the developmental 
progression is universal and if assisting others with instrumental problems is a prerequisite for 
the emergence of empathic helping.  Third, I explored how individual differences between 
children influence the development of helping in instrumental and emotion-based situations.  
Results 4.2 presents preliminary analyses and descriptives for all child variables.  Results 4.3 
– Results 4.7 address the three goals outlined above.  
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4.1.2 Data reduction.   
Two children attended only one session, and were therefore excluded from all analyses.  
A further five children attended only two or three of the four sessions.  Of those who completed 
the study, 14 participants were missing data for at least one helping task due to camera error, 
child non-compliance, or severity of personal distress in previous simulations.  Seven 
participants were missing data for the Time 3 mirror task due to child non-compliance.  Due to 
the wide range of variables and multiple timepoints, with different children missing data on 
each variable, all 70 participants who attended two or more sessions were retained for within-
timepoint and longitudinal analyses, with the relevant n reported for each comparison.  
Excluded participants did not differ significantly to the rest of the sample in parental education, 
presence of older siblings, child general vocabulary, mirror self-recognition, score on the 
EmQue empathy questionnaire, mental state vocabulary at Times 1, 2, and 4, or score on the 
UCLA Self-understanding questionnaire at Time 1 (see Appendix D1.1 for statistics related to 
these tests).  However, the Time 3 mental state vocabulary and UCLA Self-understanding 
questionnaire scores of children missing helping task data were significantly higher than those 
of children who were not missing helping task data (MSvocab M = 10.50 for children missing 
helping data, M = 2.469 for those not; UCLA M = 20.94 for children missing helping data, M 
= 15.84 for those not; see Appendix D1.1 for full statistics).   
The UCLA Self-understanding questionnaire had very high internal reliability at Time 
1 ( = .907) and Time 3 ( = .917), so all items were retained for both timepoints.  The EmQue 
empathy questionnaire had high reliability at Time 2 ( = .829) and Time 4 (  = .842), so all 
items were retained for both timepoints.  The ‘modulations of assertion’ subscale of the 
MSvocab checklist was dropped as it was not of relevance to the present study, meaning the 
final measure of child internal and mental state vocabulary comprised five subscales: pronouns, 
physical states, desires, emotions, and cognitive terms.  To ensure that the mirror recognition 
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task was a sensitive measure of the onset of self-recognition, capturing children who were 
showing any ability to recognise themselves (i.e., those passing ‘lenient’ criteria), those coded 
as ‘transitional’ (8 at T1, 10 at T3) were recoded as ‘recognisers’.  
All child predictor variables were tested for normality using the Kolmogorov-Smirnov 
test.  Scores on the general (MCDI) and mental state (MS) vocabulary checklists, and the parent 
proximity measure were significantly positively skewed at all four timepoints (see Appendix 
D1.2).  A log transform was used to normalise the MCDI data from Times 1, 2, and 3.  Score 
on the MCDI at Time 4, MS vocabulary and parent proximity at all four Times remained non-
normal, with neither log, square-root, nor reciprocal transformations able to correct them (see 
Appendix D1.2).  Non-parametric tests were used for analyses involving these variables.  For 
ease of interpretation, raw scores are reported in all tables.  Where there were multiple 
comparisons, the Bonferroni correction was used. 
 
4.2 Preliminary Analyses and Descriptive Statistics 
4.2.1 Demographic, general language and experimenter effects 
In the interest of brevity, I present a summary of demographic, general language, and 
experimenter effects in-text; see Appendix D1.3 for full statistics relating to these tests.   
Child gender.  Girls scored significantly higher than boys on the general and mental 
state vocabulary checklists (although the relation between gender and MSvocab was significant 
only at Times 1-3).  Girls also scored significantly higher on the UCLA self-understanding and 
EmQue empathy questionnaires at both Times they were administered.  There were no 
significant gender differences in performance on the mirror self-recognition task.  My key 
variables of interest—children’s empathetic responses during helping tasks—showed less 
consistent gender influence.  Gender was associated with children’s empathetic behaviour only 
at Time 2, with boys providing faster help than girls during the instrumental task, and girls 
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displaying marginally more empathic concern during the pain task.  There were no other 
significant gender differences in children’s responding during instrumental, sadness, or pain 
tasks across Times 1-4 (i.e., personal distress, social referencing, and amusement showed no 
gender effects).  As gender only influenced two of 60 responses (across the 12 helping tasks), 
the main analyses were collapsed across gender.  However, as child gender showed some 
relation to helping behaviour, it was tested as a possible influence on the order of onset of the 
different helping behaviours (instrumental, sadness, pain) in Results 4.5.4. 
Parent education.  Parents ranged from having no high school qualification to holding 
a postgraduate university degree or diploma, with a polytechnic or teachers’ college degree or 
diploma being the mean level of education.  Parental education was positively associated with 
child general language (but only at Times 3 and 4) and score on the UCLA Self-understanding 
questionnaire at both times it was measured).  Children’s responses during the helping tasks 
showed little relation to parental education.  Parent education was positively associated with 
helping behaviour in the Time 4 instrumental and sadness tasks, but this relation was not 
present in any of the other 10 helping tasks across Times 1-4, or for any of the other child 
responses (empathic concern, personal distress, social referencing, amusement).  As parental 
education was only related to child response in two out 60 possible instances (five types of 
response in 10 helping tasks across Times 1-4), it was dropped from the main analyses.  
However, as parents’ level of education showed some relation to helping behaviour at the final 
timepoint, it was tested as a possible influence on the order of onset of the different helping 
behaviours (instrumental, sadness, pain) in Results 4.5.4. 
Older sibling effects on responses in helping tasks.  Thirty-eight percent (n = 27) of 
children had older siblings.  Older siblings showed no significant influence on child responses 
during instrumental helping tasks.  However, during empathic helping tasks, having older 
siblings was significantly associated with faster helping behaviour during the pain task at Time 
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1, and marginally associated with increased empathic concern during the sadness task at Time 
1.  As having older siblings was only related to child response in two out 60 possible instances 
(five types of response in 10 helping tasks across Times 1-4), this variable was dropped from 
the main analyses.  However, as having older siblings showed some relation to helping 
behaviour, older siblings was tested as a possible influence on the order of onset of the different 
helping behaviours (instrumental, sadness, pain) in Results 4.5.4. 
General language effects on responses in helping tasks.  Children’s general 
vocabulary was associated with only one of the 60 possible responses across the 12 helping 
tasks (a positive relation to empathic concern in the T4 sadness task).  However, as general 
vocabulary showed strong correlations with child mental state vocabulary, and score on the 
UCLA Self-understanding questionnaire, child general language was accounted for when 
examining the predictive relations between these variables and child response during the 
helping tasks.   
Experimenter effects on responses in helping tasks.  I was also interested in whether 
children’s empathetic responding differed depending on the experimenter who experienced the 
problem.  The Time 4 sadness task showed a significant experimenter difference in helping 
behaviour, with children in the initial year of the study helping the male experimenter more 
than children in the following year helped the female experimenter (37.1% of children helped 
the male; 3.7% helped the female).  There were no other significant between-experimenter 
differences in helping behaviour, and none in empathic concern, personal distress, social 
referencing, or amusement.   
Age effects on predictors.  Prior to the main analyses, I examined interactions 
between child age and my measures of child language, self-concept, and parent-reported 
empathy.  Unsurprisingly, child age was highly positively correlated with score on the 
general and mental state vocabulary checklists at all four timepoints.  Age was also 
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significantly positively correlated with score on the UCLA Self-understanding questionnaire 
at both times it was administered, and with the EmQue empathy questionnaire at Time 2.  
Children who recognised themselves in the mirror were significantly older than non-
recognisers at Time 1, but there was no significant age difference in self-recognition at Time 
3.  In sum, age was positively associated with all child predictors except self-recognition at 
Time 3, and was therefore controlled for in analyses between child predictors and child 





Descriptive statistics for child general language (MCDI), mental state vocabulary, mirror self-recognition, UCLA Self-

















Time 1 130.62 (151.77) 2.61 (5.06) 45.7% (n = 32) 14.80 (8.36) — 1.57 (0.827) 
Time 2 163.30 (182.01) 3.72 (6.67) — — 16.69 (5.63) 1.62 (0.788) 
Time 3 197.79 (192.98) 4.45 (8.50) 57.4% (n = 35) 17.09 (8.94) — 1.63 (0.885) 
Time 4 234.12 (201.12) 6.25 (10.18) — — 17.48 (5.43) 1.51 (0.788) 
 
MCDI: T1 n = 70, T2 n = 65, T3 n = 63, T4 n = 63 
Mental state language: T1 n = 70, T2 n = 69, T3 n = 65, T4 n = 65 
UCLA: T1 n = 70, T3 n = 65 
EmQue: T2 n = 70, T4 n = 63 




Child general and mental state language.  As discussed in Results 4.1.2, children 
were excluded on an analysis-by-analysis basis.  For analyses involving MCDI, n = 61, and for 
analyses involving MSvocab, n = 62.  Score on the MCDI general vocabulary checklist was 
positively correlated across all timepoints, rs(59) = .900 – .967, p < .001 for all, as was score 
on the MS vocabulary checklist, rs(60) = .684 – .905, p < .001 for all.  Scores on both measures 
of child language increased significantly between Times 1 and 4, F(3, 57) = 10.81, p < .001 for 
MCDI; F(3, 58) = 2.75, p = .044 for MSvocab. 
Self-Other Understanding.  The ns for the following analyses were as follows: mirror-
recognition, n = 61; UCLA questionnaire, n = 65. 
Mirror-recognition.  Performance on the mirror recognition task was positively 
correlated across Times 1 and 3, rs(59) = .262, p = .040).  A chi-square test showed that the 
number of recognisers did not change significantly across time, X2(4) = 5.08, p = .279.  
UCLA.  Score on the self-understanding questionnaire was positively correlated across 
Times 1 and 3, r(63) = .913, p < .001.  To assess change in UCLA score over time, and whether 
change was dependent on age, I used a one-way repeated-measures ANOVA with time as the 
within-subjects factor with two levels (T1, T3), age at Time 1 as a covariate (given that age 
was positively associated with UCLA score at both times it was measured), and UCLA score 
as the dependent variable.  UCLA score did not change between Times 1 and 3, F(1, 63) = 
1.30, p = .259, and there was no significant interaction between change over time and age, F(1, 
63) = 0.01, p = .763. 
Relation between the three self-concept measures.  Mirror self-recognition was only 
marginally correlated with the UCLA questionnaire at Time 1, rs(67) = .220, p = .072, and not 
at all at Time 3, rs(57) = .088, p = .511. 
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Parent-reported empathy (EmQue).  For the following analyses involving the 
empathy questionnaire, n = 63.  Score on the empathy questionnaire was positively correlated 
across Times 2 and 4, r(61) = .752, p < .001.  To assess change in EmQue score over time, and 
whether change was dependent on age, I used a one-factor repeated-measures ANOVA with 
time as the within-subjects factor (T2, T4), age at Time 2 as a covariate (given that age was 
positively associated with EmQue score at both Times it was measured), and EmQue score as 
the dependent variable.  Empathy scores did not change significantly between Times 2 and 4, 
F(1, 61) = 0.06, p = .805, and there was no significant interaction between time and age, F(1, 
61) = 0.14, p = .715. 
Child inhibition (child-directed parent proximity).  For the following analyses, n = 
60.  Score on the parent proximity scale was positively correlated across all timepoints, rs(58) 
= .278 – .478, p = .031 – p < .001, and a Friedman test showed that parent proximity remained 
stable over time, X2 (1) = 1.93, p = .587.
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Table 6  
Descriptive statistics for children’s helping behaviour, empathic concern, and personal distress during the helping tasks 
Response Task 
Timepoint 
Time 1 Time 2 Time 3 Time 4 
Percentage of 
Children Who Helped 
(Pass/Fail measure) 
Instrumental  33.8% (n = 24) 45.6% (n = 31) 34.9% (n = 22) 62.9% (n = 39) 
Sadness 14.5% (n = 10) 11.6% (n = 8) 20.6% (n = 13) 22.6% (n = 14) 
Pain 10.4% (n = 7) 10.4% (n = 7) 9.5% (n = 6) 11.3% (n = 7) 
Promptness of 
Helping  
(rating of 0-3) 
M (SD) 
Instrumental 0.51 (0.80) 0.72 (0.94) 0.71 (1.10) 1.07 (0.99) 
Sadness 0.16 (0.45) 0.13 (0.38) 0.32 (0.74) 0.32 (0.67) 
Pain 0.12 (0.38) 0.13 (0.42) 0.14 (0.40) 0.18 (0.56) 
Empathic Concern 
(rating of 0-2) 
M (SD) 
Instrumental 0.29 (0.49) 0.36 (0.54) 0.19 (0.44) 0.37 (0.52) 
Sadness 0.62 (0.65) 0.81 (0.76) 0.85 (0.72) 1.00 (0.70) 
Pain 0.95 (0.78) 1.05 (0.78) 1.08 (0.70) 0.98 (0.78) 
Personal Distress 
(rating of 0-2) 
M (SD) 
Instrumental 0.00 0.03 (0.17) 0.08 (0.28) 0.03 (0.18) 
Sadness 0.16 (0.45) 0.17 (0.45) 0.11 (0.36) 0.15 (0.36) 
Pain 0.14 (0.39) 0.12 (0.33) 0.10 (0.30) 0.26 (0.44) 
 
Note. Helping and Personal Distress: Instrumental T1 n=69, T2 n=68, T3 n=63, T4 n=62; Sadness T1 n=67, T2 n=69, T3 n=63, T4 n=62; Pain T1 n=65, T2 n=67, T3 n=63, T4 n=62 
Empathic Concern: Instrumental T1 n=68, T2 n=67, T3 n=63, T4 n=62; Sadness T1 n=66, T2 n=68, T3 n=62, T4 n=62; Pain T1 n=65, T2 n=65, T3 n=63, T4 n=62. 
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Table 7  
Descriptive statistics for child social referencing, hypothesis testing, imitation and amusement during helping tasks 
Response Task 
Timepoint 
Time 1 Time 2 Time 3 Time 4 
Social Referencing 
M (SD)   
Instrumental  0.20 (0.41) 0.12 (0.37) 0.03 (0.18) 0.06 (0.25) 
Sadness 0.30 (0.55) 0.14 (0.39) 0.17 (0.42) 0.16 (0.41) 
Pain 0.25 (0.53) 0.13 (0.34) 0.25 (0.47) 0.13 (0.38) 
Hypothesis Testing 
M (SD)   
Instrumental  0.04 (0.21) 0.02 (0.12) 0.02 (0.13) 0.02 (0.13) 
Sadness 0.00 0.01 (0.12) 0.03 (0.18) 0.03 (0.18) 
Pain 0.02 (0.12) 0.00 0.02 (0.13) 0.00 
Imitation 
M (SD)   
Instrumental  0.01 (0.12) 0.00 0.03 (0.26) 0.00 
Sadness 0.00 0.00 0.00 0.00 




Instrumental  8.7% (n = 6) 7.6% (n = 5) 8.2% (n = 5) 3.3% (n = 2) 
Sadness 3% (n = 2) 3% (n = 2) 1.6% (n = 1) 6.7% (n = 4) 
Pain 7.7% (n = 5) 4.6% (n = 3) 3.3% (n = 2) 8.3% (n = 5) 
 
Note. Instrumental T1 n=69, T2 n=68, T3 n=63, T4 n=62; Sadness T1 n=67, T2 n=69, T3 n=63, T4 n=62; Pain T1 n=65, T2 n=67, T3 n=63, T4 n=62. 
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Removal of variables at floor.  Social Referencing during the instrumental task was 
almost at floor at Times 3 and 4 and was therefore dropped from further analyses.  Hypothesis 
Testing and Imitation were at floor, or almost at floor, across all timepoints, and were therefore 
dropped from all later analyses. 
 
4.3 How Do Children Respond to Different Types of Need? 
4.3.1 Concurrent relations between responses in the helping tasks 
To begin my detailed examination of the way in which children respond to instrumental 
and empathic need, I assessed how the different behaviours children displayed during the 
helping tasks were related within each timepoint.  I was particularly interested in the 
associations between the empathy-based responses of helping, empathic concern, and personal 
distress (e.g., were children who helped also more likely to show more empathic concern?), 
and the relation of the empathy-based responses to social referencing and amusement (e.g., 
were children who found the experimenter’s expression of need amusing less likely to help?).   
To examine possible associations between response behaviours, I computed 
Spearman’s correlations at each of the four timepoints (Tables 8 to 11).  These tables also 
provide information regarding the consistency of each response (e.g., helping behaviour) across 
instrumental, sadness and pain tasks.  As explained in Results 4.1.2, different children had 
missing data for each timepoint, so I excluded participants on an analysis-by-analysis basis.  
The relevant n is displayed in each table.  Recall that personal distress in the Time 1 
instrumental task and social referencing in the Time 3 and 4 instrumental tasks were at floor, 




Time 1 Spearman’s correlations between helping task responses (n = 62) 
  Helping Empathic Concern Personal Distress  Social Referencing Amusement 
  Sad Pain Instru Sad Pain Sad Pain Instru Sad Pain Instru Sad Pain 
Helping  
 
Instru .335* .361** .145 .338* .278* -.006 -.219 -.141 .082 -.050 .014 .089 .071 
Sad  .438** -.018 .087 .228† .240† -.022 .004 -.058 -.223† -.125 -.070 .043 
Pain   .146 .353** .244† -.003 -.003 .047 -.110 .075 -.102 -.064 -.107 
Empathic 
Concern 
Instru    .342** .149 -.101 -.230 .071 .089 -.005 -.042 .093 .393** 
Sad     .355** -.233† -.144 -.178 -.268* .093 .104 -.021 .124 
Pain      .164 -.183 .253† -.125 -.090 -.064 -.106 -.045 
Personal 
Distress 
Sad       .257† .152 .093 -.208 -.125 -.069 -.110 
Pain        .135 -.028 -.089 -.121 -.068 -.108 
Social 
Referencing 
Instru         .060 .122 -.028 -.088 -.002 
Sad          .220 -.071 -.102 -.049 
Pain           -.031 -.091 -.002 
Amusement Instru            -.056 .106 
Sad             .282* 
 





Time 2 Spearman’s correlations between helping task responses (n = 63) 
  Helping Empathic Concern Personal Distress Social Referencing Amusement 
  Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Helping  Instru .222† .079 -.144 .071 -.052 .230† -.060 -.023 -.098 .018 -.002 .098 -.157 .108 
Sad  .064 .110 .003 .145 -.045 -.126 .042 .060 -.145 .025 .083 -.065 -.082 
Pain   -.245† -.142 -.225† -.045 .060 .042 -.126 -.145 -.136 -.095 .216 -.078 
Empathic 
Concern 
Instru    .243† .510** -.096 .067 .226† .067 -.021 .123 .023 -.125 -.005 
Sad     .659** -.145 -.002 -.060 .055 .026 -.005 .228† -.195 .065 
Pain      -.173 -.068 0.000 .076 .010 .196 .146 -.238† .089 
Personal 
Distress 
Instru       -.049 -.053 -.049 -.057 -.053 -.051 -.032 -.023 
Sad        .624** -.137 -.158 .003 .069 -.073 -.082 
Pain         .003 -.171 -.015 -.099 -.067 -.082 
Social 
Referencing 
Instru          .422** .003 -.099 -.062 -.064 
Sad           -.036 .072 -.069 -.088 
Pain            -.106 -.071 .124 
Amusement Instru             -.051 -.047 
Sad              -.039 
 





Time 3 Spearman’s correlations between helping task responses (n = 61) 
  Helping      Empathic Concern         Personal Distress Social 
Referencing 
Amusement 
  Sad Pain Instru Sad Pain Instru Sad Pain Sad Pain Instru Sad Pain 
Helping  Instru .135 -.057 -.044 .129 .023 -.205 -.141 -.021 -.143 .019 .350** -.095 .177 
Sad  .273* -.128 -.192 -.092 .034 .292* .283* .174 -.115 -.025 .331* .223† 
Pain   -.022 -.187 .104 -.098 .054 .058 .271* .140 -.077 .326* -.046 
Empathic 
Concern 
Instru    .260† .455** .046 .126 .132 -.091 .270* -.047 -.143 -.062 
Sad     .593** -.055 -.043 -.036 -.109 -.055 -.110 -.121 .027 
Pain      .055 .094 -.056 -.023 .037 .055 -.116 -.026 
Personal 
Distress 
Instru       .343* .351** .320* .046 -.006 -.089 -.039 
Sad        .816** -.068 -.165 -.075 .098 -.046 
Pain         -.068 -.165 -.073 .266* -.047 
Social 
Referencing 
Sad          .402** .105 .281* -.024 
Pain           .368** .026 -.057 
Amusement Instru            -.178 .211 
Sad             -.039 
 





Time 4 Spearman’s correlations between helping task responses (n = 61) 
  Helping       Empathic Concern Personal Distress Social Referencing Amusement 
  Sad Pain Instru Sad Pain Instru Sad Pain Sad Pain Instru Sad Pain 
Helping  Instru .275* .142 -.297* .142 .012 .190 -.215 -.256† -.221 .179 .051 -.106 .272* 
Sad  .179 -.161 .114 -.004 .138 -.036 -.135 -.168 -.090 -.110 -.136 .082 
Pain   .026 .401** .037 -.071 -.161 -.203 .146 .023 -.067 -.082 .321* 
Empathic 
Concern 
Instru    .037 .031 .076 .120 .266† .112 -.018 -.138 -.170 .040 
Sad     .325* -.144 -.153 -.201 .057 .143 -.007 -.008 -.008 
Pain      -.096 .061 .069 .033 .129 -.101 .021 -.123 
Personal 
Distress 
Instru       .438** .347* -.089 -.077 -.034 -.050 -.056 
Sad        .677** -.073 -.176 -.078 -.112 -.127 
Pain         -.143 -.222 -.107 0.000 -.174 
Social 
Referencing 
Sad          .128 -.078 -.112 -.126 
Pain           -.073 -.105 -.118 
Amusement Instru            .323* .280* 
Sad             -.081 
 
† p < .1     *p < .05     **p < .01 
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Relations between helping behaviour, empathic concern, and personal distress.  
Correlations were different at each timepoint, meaning no clear and consistent relations were 
evident.  Additionally, one must keep in mind that as each table presents 89 comparisons, 4 
significant correlations would be expected by chance (if p = .05)—a number that was not 
exceeded at Time 2.  Yet overall, there was a pattern of significant positive associations 
between helping behaviour in instrumental and pain tasks and empathic concern in the sadness 
and pain tasks.  Significant correlations at Time 3 tentatively suggest a positive relation 
between helping and personal distress in empathic helping tasks—surprising, as one would 
expect children experiencing personal distress to be focused on their own needs, not those of 
others.  There were no significant relations between empathic concern and personal distress.  
Relation of empathy-based responses to social referencing and amusement.  
Helping behaviour showed several positive relations with amusement (Times 3 and 4), yet, 
except for the Time 4 pain task, the associations were across the different helping tasks, 
meaning children who found the experimenter funny were more likely to provide aid in other 
tasks during the same session.  There was no clear pattern in the few significant relations 
between children’s empathy-based responses and their social referencing (Times 1 and 3), and 
very little association between either empathic concern or personal distress and amusement 
(one significant correlation each).  
4.3.2 Does child response differ depending on the type of distress? 
Having examined the relations between responses during the helping tasks, I was 
interested in whether the type of distress displayed by the ‘victim’ affected children’s response 
(Time 1: n = 61, Time 2: n = 63, Times 3 and 4: n = 62).  Recall that personal distress in the 
Time 1 instrumental task and social referencing in the Time 3 and 4 instrumental tasks were at 
floor, and therefore excluded from further analyses.  
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Helping behaviour.  Friedman tests revealed significant between-task differences at 
all four timepoints, X2(2) = 14.80–42.20, p = .001 to p < .001.  Wilcoxon signed-rank post-hoc 
tests indicated that the observed differences between tasks were due to children helping more 
quickly in the instrumental tasks than the empathic helping tasks.  Helping speed was 
significantly greater in the instrumental task than the pain task at all four timepoints, z = 3.23–
4.84, p = .001 to p < .001, and the sadness tasks at Times 1, 2, and 4, z = 3.29–4.640, p = .001 
to p < .001.  After controlling for multiple comparisons (adjusted p = .017), the trend of children 
helping faster in instrumental than sadness was marginally non-significant at Time 3, z = 2.36, 
p = .018, and there were no significant differences between helping speed in the sadness and 
pain tasks at any timepoint, z = 0.24–2.00, p = .816–.046.  
Empathic concern.  Friedman tests revealed significant between-task differences at all 
four timepoints, X2(2) = 28.72–62.31, p < .001 for all.  Wilcoxon signed-rank post-hoc tests 
indicated that children’s empathic concern differed between all three helping tasks.  At all four 
timepoints, empathic concern was significantly lower in the instrumental task than the sadness, 
z = 3.64–5.06, p < .001 for all, or pain task, z = 4.39–6.29, p < .001 for all.  Empathic concern 
was greater in pain tasks than sadness tasks at Times 1, 2, and 3, z = 2.56–2.92, p = .011–.004, 
but there was no significant difference between pain and sadness concern at Time 4, z = 0.20, 
p = .846. 
Personal distress.  A paired sample t-test showed there was no difference between 
personal distress in the sadness and pain tasks at Time 1, t(60) = 0.00, p = 1.000.  Friedman 
tests revealed significant between-task differences at Times 2 and 4, X2(2) = 8.75–19.60, p = 
.013 to p < .001 respectively, but not at Time 3, X2(2) = 1.18, p = .554.  Wilcoxon signed-rank 
post-hoc tests indicated that the significant differences observed at Time 2 were due to children 
displaying less personal distress during instrumental tasks than during sadness tasks, z = 2.49, 
p = .013, and the significant differences observed at Time 4 were due to children displaying 
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less personal distress during instrumental tasks than during sadness tasks, z = 2.65, p = .008, 
and pain tasks, z = 3.74, p < .001.  After correcting for multiple comparisons (adjusted p = 
.017), there were no significant differences in personal distress between instrumental and pain 
tasks at Time 2, z = 2.33, p = .020, or between sadness and pain tasks at Time 2 or 4, z = 0.91 
and 2.33, p = .366 and .020 respectively. 
Social referencing.  Friedman tests revealed no significant between-task differences at 
Times 1 or 2, X2(2) = 0.44 and 0.15, p = .804 and .930 respectively, and paired sample t-tests 
showed there were no significant differences in social referencing in the sadness and pain tasks 
at Times 3 or 4, t(61) = 1.22 and 0.50, p = .228 and .621 respectively. 
Amusement.  Cochran’s Q tests revealed no significant between-task differences at any 
of the four timepoints, Q = 1.00 – 5.33, p > .05 for all.  
4.3.3 Section summary 
Overall, there was a pattern of positive association between helping behaviour and 
empathic concern.  Interestingly, there were several positive associations between helping and 
amusement, suggesting that, in some cases, children were treating the simulations as a game.  
All responses showed some evidence of within-timepoint consistency across the different 
helping tasks, but only personal distress was significantly correlated across all three tasks at 
more than one timepoint.  Children consistently demonstrated prompter helping behaviour and 
less empathic concern and personal distress in the instrumental tasks than the empathic helping 
tasks.  Furthermore, although helping behaviour and personal distress did not differ 
significantly across sadness and pain tasks, children showed significantly more empathic 
concern for pain than sadness.  Neither social referencing nor amusement differed significantly 
across tasks. 
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4.4 Assessing the Developmental Progression of Helping  
4.4.1 Change over time in responses during helping tasks   
After examining within-time relations between children’s helping task responses, I was 
interested in how each form of response (help, empathic concern, personal distress, social 
referencing, amusement) changed over the three-month period of the study.  As a key aim of 
the present research was to identify any dissimilarities in children’s reaction to instrumental 
and empathic helping tasks, I tested response change over time separately for instrumental, 
sadness, and pain simulations.  As previously discussed, I excluded participants on an analysis-
by-analysis basis.  For analyses on instrumental tasks, n = 56; for analyses on sadness tasks, n 
= 56; and for analyses on pain tasks, n = 55.  Recall that personal distress in the Time 1 
instrumental task and social referencing in the Time 3 and 4 instrumental tasks was at floor; 
therefore, for instrumental tasks, change in personal distress was assessed only over Times 2-
4, and change in social referencing was assessed only between Times 1 and 2. 
Instrumental.  Friedman tests revealed significant change over time in helping 
behaviour during instrumental tasks, X2(3) = 13.54, p = .004, which Wilcoxon signed-rank 
post-hoc tests indicated was due to a significant increase between Times 1 and 4, z = 3.27, p = 
.001.  After controlling for multiple comparisons (adjusted p = .008), there were no other 
significant between-timepoint differences in instrumental helping behaviour, z = 0.28–2.29, p 
= .779–.022.  There was no significant change over time in empathic concern, X2(3) = 4.40, p 
= .221, or personal distress, X2(2) = 4.80, p = .091, during the instrumental tasks.  A paired 
samples t-test showed no significant change over time in social referencing, t(55) = 1.16, p = 
.252, and a Cochran’s Q test showed no significant change over time in amusement, X2(3) = 
1.64, p = .651. 
Empathic-Sadness.  Friedman tests revealed significant change over time in empathic 
concern during the sadness tasks, X2(3) = 15.12, p = .002, which Wilcoxon signed-rank post-
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hoc tests indicated was due to a significant increase in empathic concern between Times 1 and 
4, z = 3.67, p < .001.  After controlling for multiple comparisons (adjusted p = .008), there were 
no other significant between-timepoint differences in sadness empathic concern, z = 0.61–2.58, 
p = .545–.010.  There were no significant between-time differences in sadness helping 
behaviour, X2(3) = 5.03, p = .169, personal distress, X2(3) = 0.18, p = .980, or social referencing, 
X2(3) = 2.21, p = .529, and a Cochran’s Q test showed no significant change over time of 
amusement, X2(3) = 1.00, p = .801. 
Empathic-Pain.  Friedman’s tests revealed no significant change over time in helping 
behaviour, X2(3) = 0.22, p = .975, empathic concern, X2(3) = 1.14, p = .767, personal distress, 
X2(3) = 5.54, p = .136, or social referencing during the pain tasks, X2(3) = 2.27, p = .518, and 
a Cochran’s Q test showed no between-time differences in amusement, X2(3) = 3.39, p = .336.  
4.4.2 Between-time correlation of responses in the helping tasks   
Next, I was interested in how responses in the three helping tasks (instrumental, 
sadness, pain) related to each other over time.  For this analysis, I excluded children missing 
data for any response during any helping task across Times 1-4, leaving an n of 51.   
Helping behaviour and empathic concern.  For my key outcome variables, helping 
behaviour and empathic concern, I was particularly interested in two questions.  First, was the 
response in the instrumental, sadness, and pain simulations consistent across time?  That is, 
were children who helped in the Time 1 instrumental task more likely to help in instrumental 
tasks at later timepoints?  Second, is children’s response in one distress situation associated 
with their response in the other simulations?  That is, were children who showed greater 
empathic concern in the instrumental task at Time 1 more likely to show empathic concern in 
the sadness and pain tasks at later timepoints?  Tables 12 and 13 present between-timepoint 




Across-time Spearman’s correlations between helping behaviour in the instrumental, 
sadness, and pain tasks (n = 51)  
  Time 2 Time 3 Time 4 
  Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 
1 
Instru .079 .134 -.099 -.145 -.247† .133 .083 .235† .026 
Sad -.045 .012 -.027 -.061 -.084 .152 -.058 -.013 -.168 
Pain .091 .056 .024 .044 -.003 .436** .053 .070 -.133 
Time 
2 
Instru    .027 .220 .162 .168 .251† .281* 
Sad    .080 -.042 .248† .085 -.054 .259† 
Pain    .037 -.015 -.145 .198 .155 .056 
Time 
3 
Instru       .261† .078 .072 
Sad       .099 .087 .266† 
Pain       .168 .090 .414** 
 




Across-time Spearman’s correlations between empathic concern in instrumental, sadness, 
and pain tasks (n = 51)   
  Time 2 Time 3 Time 4 
  Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 
1 
Instru -.113 .287* .158 .015 .377** .171 .038 .278* .256† 
Sad .051 .223 .186 -.135 .156 .064 -.178 .275† .115 
Pain .102 .279* .100 .105 .188 .280* -.292* .034 .231 
Time 
2 
Instru    .211 .069 .099 .223 .115 -.060 
Sad    .075 .540** .413** .178 .328* .272† 
Pain    .022 .421** .339* .263† .346* .249† 
Time 
3 
Instru       .287* .118 .195 
Sad       .137 .468** .228 
Pain       -.014 .358** .349* 
 
† p < .1     *p < .05     **p < .01 
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Helping behaviour and empathic concern showed different associations across time.  
Firstly, for helping behaviour, only three correlations out of the possible 54 were significant 
(with 7 marginally significant), meaning the observed significant associations could 
conceivably be due to chance (if p = .05).  Yet two of the three significant correlations did 
suggest a tentative pattern: that helping behaviour was consistent only in the pain tasks, with 
children’s pain helping positively correlated across multiple timepoints.  In contrast, empathic 
concern showed several across-time associations (16 significant and five marginally 
significant), with particularly strong and consistent positive associations for empathic concern 
during the sadness and pain simulations.  Furthermore, empathic concern during the Time 1 
instrumental task (i.e., the first helping task the children engaged in during the study) showed 
a clear pattern of positive association to empathic concern in all later sadness tasks.   
Personal Distress.  For personal distress—the self-focused empathy-based response—
I was interested in whether distress was higher in response to specific tasks, that is, whether 
some tasks were more distressing than others.  Recall that we allowed the child to dictate where 
their parent sat during the helping tasks, therefore distance between the child and their ‘safe 
base’ during the simulations varied between participants.  Therefore, I accounted for child-
directed parental proximity (averaged across the four sessions) in these analyses2.  After 
excluding children with missing data, personal distress was at floor in the instrumental task at 
Time 2 (m = 0.00) as well as at Time 1 (as described earlier) and was therefore only examined 
at Times 3 and 4 in these analyses.  Table 14 presents Spearman’s partial between-timepoint 
correlations for personal distress in the helping tasks3. 
 
                                                 
2 Parent proximity was measured on a 3-point scale, from the child being comfortable with their parent 
removing themselves to a desk in corner, to the child refusing to separate to the point that the simulations had 
to be run with the child sitting on their parent’s lap. 
3 Significant bivariate correlations were equivalent, but there were some bivariate associations that 
approached significance (p < .10) that no longer approached significance after partialling out parent proximity.   
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Table 14 
Across-time Spearman’s partial correlations, controlling for parent proximity, between 
personal distress in instrumental, sadness, and pain tasks (n = 51) 
  Time 2 Time 3 Time 4 
  Sad Pain  Instru Sad Pain  Instru Sad Pain 
Time 
1 
Sad .014 .018  -.137 .213 .017  -.059 .043 -.058 
Pain .133 .218  .113 .217 .413**  -.058 .217 .215 
Time 
2 
Sad    .351* .230 .405**  .351* .222 .082 
Pain    .163 .549** .533**  438** .317* .173 
Time 
3 
Instru       -.038 .186 .090 
Sad      .471** .524** .335* 
Pain      .438** .528** .339* 
 
† p < .1     *p < .05     **p < .01 
 
In the instrumental tasks, personal distress did not correlate across time (although data 
were only available for Times 3 and 4, and the means at these timepoints remained very close 
to floor).  Yet personal distress in the sadness and pain tasks showed several significant positive 
associations across time.  Personal distress was also positively related between the sadness and 
pain tasks over time, and sadness and pain distress were both positively related to later 
instrumental distress. 
Social referencing and amusement.  My main interest in these behaviours was 
whether they showed within-time associations with helping and empathic concern (presented 
in Results 4.3.1, Tables 8 to 11), providing the context for children’s empathy-based responses 
during each simulation (e.g., a positive association between amusement and helping might 
indicate that children are providing aid in a playful manner, rather than with the intent to 
alleviate genuine distress).  Therefore, in the interest of brevity, I summarise the between-time 
correlations for social referencing and amusement in the text; see Appendix D2.1 for full 
correlation tables.  
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Social referencing in the instrumental and pain tasks showed no significant across-time 
correlation, although there were marginal positive associations across pain tasks.  Social 
referencing in the sadness tasks showed consistency over time, with a significant positive 
relation between Times 2 and 4 and a marginal association between Times 3 and 4.  Amusement 
showed no significant within-task correlations over time.  In other words, children amused 
during a given task (e.g., instrumental) did not tend to be amused in the same task at later 
timepoints.  However, an interesting relation between amusement in different tasks emerged: 
children who were amused during pain tasks tended to also be amused during instrumental and 
sadness tasks at other timepoints. 
4.4.3 Relations over time between different empathy-based responses  
In these analyses, I was interested in how the three empathy-based responses (help, 
empathic concern, and personal distress) related to each other over time and across the different 
helping tasks.  Of particular interest was how empathic concern and personal distress related 
to helping behaviour.  The between-timepoint Spearman’s correlations of helping, empathic 
concern, and personal distress are presented in Tables 15 to 17, followed by a summary of the 
patterns of significant correlations.  Cross-sectional associations were presented in Results 
4.3.1 (Tables 8 to 11); here, I focus on between-time relations.  For the sake of clarity, cells 
showing within-timepoint correlations have been removed.  Recall that, after excluding 
children with missing data, distress during the instrumental task was at floor at Times 1 and 2, 




Across-time Spearman’s correlations between empathic concern and helping behavior in instrumental, sadness, and pain tasks (n = 51) 
   Empathic Concern 
            Time 1       .          Time 2       .          Time 3       .          Time 4       . 








Time 1 Instru   .145 .138 .095 -.106  .120 .065 -.130 .112 .076 
Sad   .161 -.155 -.154 -.106 -.075 -.095 -.121 -.001 -.209 
Pain   .104 -.098 -.108 -.030  .044 .095 -.257† -.011 -.077 
Time 2 Instru   .280* .291* -.031  -.029  .221 .005 .039 .181 .091 
Sad   .176 .084 -.297* -.180  .055 -.159 .121 .241† .077 
Pain   -.005 .120 -.114 -.062 -.104 -.252† .075 -.235† -.010 
Time 3 Instru  .084 .014 -.116  -.063 .191 .223  -.093 .200 .202 
Sad   .141 .236† -.129  -.005 -.012 -.043 -.146 .051 -.128 
Pain   .191 .306* .036  .093 .025 .053 -.257† .160 .008 
Time 4 Instru   .191 .289* -.043  -.144 -.142 -.188  -.188  .036 -.041  
Sad   .044 .247† .189  -.180 -.040 -.136  -.087  .155 .079 
Pain   .227 .086 -.214  .087 .022 .200  -.039 -.015 -.165 
 





Across-time Spearman’s correlations between personal distress and helping behaviour in instrumental, sadness, and pain tasks (n = 51) 
   Personal Distress 
            Time 1       .          Time 2       .          Time 3       .          Time 4       . 







Time 1 Instru   -.287* -.238†  -.180 -.237† -.238†  -.102 -.158 -.166 
Sad   -.044 .014  -.115 .189 .014  .290* -.016 -.002 
Pain   -.145 -.120  -.091 -.120 -.120  -.052 -.133 -.044 
Time 2 Instru  -.006 -.045   -.202 -.099 -.003  .218 -.152 -.106 
Sad   .028 .201  -.091 -.120 .084  -.052 -.133 -.191 
Pain   -.159 .019  -.099 .095 .289*  .394** .048 .076 
Time 3 Instru   -.039 .028  .214 .166   -.102 -.073 .205 
Sad   -.048 .100  .114 .553**  .340* .296* .115 
Pain   .021 .021  .021 .076  -.052 -.133 -.191 
Time 4 Instru  -.177 -.177  -.002 .213  -.036 -.063 .007  
Sad   -.231 -.231  -.086 .150  -.145 .160 .150 
Pain   -.145 .034  .197 .072  -.091 .068 .284* 
 





Across-time associations between empathic concern and personal distress in instrumental, sadness, and pain tasks 
   Personal distress 
            Time 1       .          Time 2       .          Time 3       .          Time 4       . 







Time 1 Instru  .017 -.202 -.153 -.202 -.202 -.087 -.224 -.321* 
Sad  -.089 .035 -.096 .040 .035 .119 -.028 .051 
Pain  -.117 -.062 -.203 .202 .022 .195 .188 .097 
Time 2 Instru .062 .334*  .072 .298* .308* -.074 .104 .189 
Sad  -.050 .031 -.161 .077 .086 -.160 .168 .056 
Pain  -.021 .187 -.121 .136 .236† -.189 .048 .145 
Time 3 Instru -.059 .373** .244† .195  -.070 .120 .094 
Sad  -.027 -.107 -.086 -.221 -.175 -.117 -.125 
Pain  .071 .085 -.148 .034 -.221 .016 037 
Time 4 Instru -.049 .358** -.049 -.096 -.003 .036 .177  
Sad  -.099 .229 .057 .082 .223 .071 .174 
Pain  .151 .010 -.061 0.000 -.210 -.008 0.000 
 
† p < .1     *p < .05     **p < .01 
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Empathic concern and helping behaviour (Table 15).  Only 5 of the possible 108 
correlations were significant, which is the number that would be expected to be significant due 
to chance (if p = .05).  Furthermore, the significant and marginally significant correlations did 
not suggest a clear pattern of relation, except that only empathic concern at Time 1 had 
significant correlations with helping at other timepoints.  Thus, it is likely the observed 
significant associations were due to chance, rather than reflecting true longitudinal relations 
between helping behaviour and empathic concern.  
Personal distress and helping behaviour (Table 16).  Personal distress had more 
significant correlations with helping behaviour (8 significant and 3 marginally significant of a 
possible 90) than empathic concern did.  A clear pattern of significant and marginally 
significant correlations indicated that Time 1 instrumental helping was associated with 
decreased personal distress in later empathic helping tasks.  In contrast, helping in the sadness 
and pain tasks showed several significant associations with increased personal distress in later 
instrumental, sadness, and pain tasks.  In within-timepoint correlations (Tables 8 to 11), 
personal distress in the sadness and pain tasks showed significant associations only with 
sadness helping, not all three forms of helping as observed longitudinally.   
Personal distress and empathic concern (Table 17).  Personal distress had only 6 
significant correlations (and 2 marginally significant) out of a possible 90, but the significant 
associations revealed two clear patterns.  First, personal distress during the pain task at Time 1 
(i.e., the first time children witnessed the pain simulation) was positively associated with 
empathic concern in the instrumental tasks at all later timepoints.  Second, earlier helping 
instrumental helping was positively associated with later personal distress in the sadness and 
pain tasks (although this relation was less consistent, only significant between Time 2 helping 
and Time 3 distress).  
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4.4.4 Is instrumental helping a prerequisite for empathic helping? 
Patterns in onset of helping behaviours.  To examine the onset of emerging helping 
behaviours, I analysed the within-time relations between the three forms of helping behaviour 
(instrumental, sadness, pain) using Bart and Airasian’s (1974)  ordering-theoretic method 
(Carpenter, Nagell, & Tomasello, 1998; Nielsen & Dissanayake, 2004; Perra & Gattis, 2012).  
This method identifies prerequisite relations between pairs of skills, rather than establishing a 
sequence of skills, and is based on the rationale that if ability i is a prerequisite of ability j, a 
pattern where i is absent and j is present should be observed less often than a fixed tolerance 
level (usually 5% of participants).  If patterns ij and ji both have frequencies below the tolerance 
level, the two tasks are considered logically equivalent (i.e., equally ‘difficult’), whereas if both 
frequencies are above the tolerance level, the tasks are considered logically independent of one 
another.  In this analysis, I assessed the number of toddlers showing the onset of a given helping 
behaviour (e.g., instrumental helping) before the onset of another helping behaviour (e.g., pain 
helping) at each of the four timepoints.  Recall that I expected instrumental helping to be a 
precursor to helping with sadness or pain. 
This analysis requires dichotomous variables; therefore, a pass-fail adaptation of the 
helping measure was used.  For each task (instrumental, sadness, pain), children who did not 
help at any stage in the simulation were recoded as ‘non-helpers’, whereas children who helped 
after three, two, or one cues were recoded as ‘helpers’ (see Table 6 for descriptive statistics for 
the pass-fail measure of helping).  Sample sizes for each comparison are presented with the 
matrix showing patterns of onset for the three forms of helping (Table 18).  Prerequisite 





With the tolerance level fixed at 3 (5% of 62 participants, the lowest n in any task), 
instrumental helping was a prerequisite of sadness helping at Times 1, 2, and 4 (i.e., less than 
3 children displayed the disconfirmatory pattern of demonstrating sadness helping without also 
demonstrating instrumental), with a trend in the same direction at Time 3.  Instrumental helping 
was also shown to be a prerequisite of pain helping at Times 1 and 4, with strong trends in the 
same direction at Times 2 and 3.  
 
Table 18 
Number of participants displaying the response patterns between helping behaviours 
          Sadness       .           Pain         . 









Instrumental 16 2* 17 1* 
Sadness   6 3† 
Time 2 
Instrumental 25 2* 26 3† 
Sadness   6 5 
Time 3 
Instrumental 16 7 20 4 
Sadness   10 3† 
Time 4 
Instrumental 27 2* 32 0* 
Sadness   11 4 
 
* patterns with frequencies below the fixed tolerance level 
†  patterns with frequencies at the fixed tolerance level but not below it 
 
Tolerance level = 3 (5% of 60 participants, lowest n in any task)  
 
‡
 In ordering-theoretic method, it is expected that if ability i is a prerequisite of ability j, the 
pattern row before column (presence of i, absence of j) should be observed often, whereas 
pattern column before row (presence of j, absence of i) should be observed less than the fixed 
tolerance level (Bart & Airasian, 1974). 
 
Time 1: Instrumental X Sadness n = 66; Instrumental X Pain n = 64; Sadness X Pain n = 64  
Time 2: Instrumental X Sadness n = 67; Instrumental X Pain n = 65; Sadness X Pain n = 67 
Time 3: Instrumental X Sadness n = 62; Instrumental X Pain n = 63; Sadness X Pain n = 62  
Time 4: Instrumental X Sadness n = 60; Instrumental X Pain n = 60; Sadness X Pain n = 62 
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Figure 2. Relations between emergence of helping behaviours at each timepoint. Solid lines 
denote a prerequisite relation, with arrows indicating direction. Broken lines indicate relations 
at tolerance level. 
 
The above analysis is a valid but very conservative and stringent means of discerning 
task difficulty. Another method involves using McNemar’s chi-squared test. Thus, to further 
examine the statistical significance of the observed differences in proportion of children 
passing each helping task, I computed exact McNemar’s tests for each of the comparisons 
presented in Table 18.  In agreement with the significance criteria of the ordering-theoretic 
method (denoted by asterisks in Table 18), McNemar's tests showed that the difference in pass 
rate of instrumental and sadness tasks was statistically significant at Times 1, 2, and 4, p = .004 
for Time 1, p < .001 for Times 2 and 4, but not at Time 3, p = .134, and the difference in pass 
rates of the sadness and pain tasks was not statistically significant at any timepoint, p = .508, 
1.000, .092, and .118 for Times 1, 2, 3, and 4 respectively.  However, in contrast to the 
significance criteria of the ordering-theoretic method, which showed the difference between 
instrumental and pain to be significant only at Times 1 and 4, McNemar’s tests determined that 
the pass rate difference between instrumental and pain tasks was statistically significant at all 
four timepoints, p < .001 for Times 1, 2, and 4, p =.003 for Time 3.  Moreover, cross-lagged 
correlations showed that helping in instrumental tasks predicted empathic helping 2-3 months 
later (Table 19), although only 2 of 12 correlations reached significance and even these were 
of a modest magnitude. 
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This relation between instrumental and empathic helping appeared unidirectional; after 
controlling for earlier instrumental helping, neither form of empathic helping predicted later 
instrumental helping, rs
Sadness(53) = -.040–.153, p = .773–.265; rs
Pain(51) = .043–.195, p = .757–
.162; see Appendix D2.1 for full matrix.   
In the ordering-theoretic and McNemar’s tests reported above, sadness helping 
displayed a trend of emerging before pain helping, but precursor relations between the two 
forms of empathic helping did not reach significance.  However, cross-lagged correlations 
provided some evidence that sadness helping had a unique predictive relation with later pain 
helping, with 1 of 6 correlations significant, or 3 of 6 including those that were marginally 
significant (Table 20).  In contrast, pain helping did not predict subsequent sadness helping.  
 
Table 19 
Spearman’s partial correlations between instrumental helping and later empathic helping, 
controlling for Time 1 empathic helping 
      Sadness Helping (n = 56)      Pain Helping (n = 54) 
  Time 2 
Controlling 
for T1 Sad 
Time 3 
Controlling 
for T1 Sad 
Time 4 
Controlling 
for T1 Sad 
 Time 2   
Controlling 
for T1 Pain 
Time 3 
Controlling 
for T1 Pain 
Time 4 
Controlling 
for T1 Pain 
Instrumental 
Helping 
Time 1  .144 -.120 .288* -.058 -.047 .051 
Time 2   .201 .122  .166 .301* 
Time 3    .052   .126 
 
*p < .05    
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Scaling the different forms of helping.  To further examine the developmental order 
of helping behaviours, I performed a Green’s scalogram analysis (Green, 1956; Legrain et al., 
2011; Wellman & Liu, 2004).  This method is designed to assess whether dichotomous items 
are scalable or homogenous.  In other words, are the items related in an order of increasing 
difficulty, such that failure on one task tends to be followed by failure on all subsequent tasks.  
A coefficient of reproducibility (Rep) greater than .90 indicates that a scale is statistically 
significant.  An Index of consistency (I) can also be calculated (I > .05 indicates the Rep is 
greater than could be achieved by chance), but this “optional” measure (Green, 1956, p. 81) is 
highly conservative and regarded as “unduly strict” (Shahaeian, Peterson, Slaughter, & 
Wellman, 2011).  I performed a Green’s scalogram analysis separately for each timepoint, 
excluding participants on a timepoint-by-timepoint basis.  Sample sizes for each time are 
Table 20 
Spearman’s partial correlations between sadness helping and later pain helping, 
controlling for Time 1 pain helping, and between pain helping and later sadness helping, 
controlling for Time 1 sadness helping (n = 56) 
  Sadness Helping Pain Helping 
  Time 2 
Controlling 
for T1 Sad 
Time 3 
Controlling 
for T1 Sad 
Time 4 
Controlling 
for T1 Sad 
 Time 2 
Controlling 
 for T1 Pain 
Time 3 
Controlling 
for T1 Pain 
Time 4 
Controlling 
for T1 Pain 
Sadness 
Helping 
Time 1   -.045 -.060 -.118 
Time 2   .250† .229† 
Time 3    .460** 
Pain 
Helping 
Time 1  .073 .014 .091  
Time 2   -.068 .155 
Time 3    .072 
 
† p < .1    **p < .01 
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presented in Table 21, alongside the tabulation used to compute scalability of the three tasks.  
Note that the rank order of the tasks was the same at each timepoint, with instrumental helping 
the most commonly passed, followed by sadness and then pain. 
The three forms of helping were significantly scalable in the order of Instrumental>> 
Sadness>>Pain at all four timepoints, Rep = .921–.943, I = .24–.51.  Furthermore, the optional, 
very stringent Index of Consistency was statistically significant at Time 1, I = .51, and 
approached significance at Time 4, I = .44 (in keeping with the ordering-theoretic finding of 









Tabulation of child helping responses in the instrumental, sadness, and pain helping tasks at Times 1-4  
 Time 1 (n = 62) Time 2 (n = 65) Time 3 (n = 62) Time 4 (n = 62) 
Task rank   3 2 1   3 2 1   3 2 1   3 2 1 
Task name   Pain Sad Instru   Pain Sad Instru   Pain Sad Instru   Pain Sad Instru 
Number of children who passed task   6 13 22   7 8 30   6 13 22   7 14 39 
Number of children who failed task   56 49 40   58 57 35   56 49 40   55 48 23 
Number of children who failed task, 
but passed task of next-highest rank 
 3 7  5 2  3 7  4 2 
Number of children who failed task, 
but passed task two ranks higher 
  4   3   4   0 
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Onset order of helping behaviours across the three-month study.  Given that the 
proportion of children showing each response pattern varied over time, I examined the 
possibility children were showing one pattern at one session (e.g., instrumental-without-
sadness) and a conflicting pattern at a subsequent session (e.g., sadness-without-instrumental).  
To assess onset order of helping behaviours across the three-month period of the study, I 
calculated the proportion of children who showed consistent prerequisite relations (i.e., never 
demonstrated a combination of helping behaviours that conflicted with patterns they showed 
in earlier sessions), and no consistent pattern (i.e., demonstrated conflicting combinations of 
helping behaviours at different timepoints).  Children who never helped at any timepoint were 
excluded from these analyses (10 for instrumental/sadness onset; 11 for instrumental/pain 
onset; 9 for sadness/pain onset).  Frequencies of children showing consistent and inconsistent 
onset patterns are presented in Table 22. 
 
Table 22 
Percentage of children who displayed consistent and inconsistent onset 
patterns across the study 
In / Sad onset (n = 52)  
     Instrumental-before-Sad  55.77% (n = 29) 
     Sad-before-Instrumental  5.77% (n = 3) 
     No Instrumental/Sad pattern  38.47% (n = 20) 
In / Pain onset (n = 53)  
     Instrumental-before-Pain  67.92% (n = 36) 
     Pain-before-Instrumental  5.66% (n = 3) 
     No Instrumental/Pain pattern  24.53% (n = 13) 
Sad / Pain onset (n = 52)  
     Sad-before-Pain  38.47% (n = 20) 
     Pain-before-Sad  7.69% (n = 4) 
     No Sad/Pain pattern  53.85% (n = 28) 
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4.4.5 Section summary 
Children’s instrumental helping and empathic concern for others’ sadness increased 
over the three-month period of the study, but no other changes over time were evident.  Helping 
behaviour, empathic concern, and social referencing were more consistent across empathic 
tasks than instrumental, yet personal distress was consistent over time and across all three tasks, 
and amusement was only correlated over time between different tasks.  Personal distress during 
the pain tasks was positively related to later empathic concern in the instrumental tasks and 
helping behaviour in the sadness and pain tasks.  
McNemar’s tests and the (very stringent) ordering-theoretic analysis both indicate that 
instrumental helping precedes helping in sadness- and pain-based situations.  Moreover, cross-
lagged correlations show this relation is predictive over and above children’s earlier empathic 
helping, and is unidirectional—earlier empathic helping did not predict later instrumental 
helping.  Yet, it should be noted that only 2/12 correlations were significant, and they were 
only of a modest magnitude.  Cross-lagged correlations also provided evidence that sadness 
helping has a unique and unidirectional predictive relation with later pain helping, although 
again, only 1 of 6 correlations achieved significance.  The three forms of helping (instrumental, 
sadness, pain) were significantly scalable at all four timepoints, although the (optional and very 
stringent) Index of Consistency was significant only at Time 1.  This inconsistency may be due 
to the reasonably large proportion of children (25–54%) who demonstrated conflicting patterns 
of helping behaviour from timepoint to timepoint.  
 
4.5 Do Intrinsic Child Factors Predict Helping Task Responses? 
4.5.1 Cross-sectional effects on child responses  
Child age.  As social development is often seen as a progression dictated by 
chronological age, I wanted to first examine the influence of child age on children’s responses 
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during the helping tasks.  For these analyses, I excluded all children missing helping task data 
at one or more timepoint, leaving a sample of 51.  Recall that after excluding children with 
missing data, personal distress in the instrumental task was at floor at Times 1 and 2, and social 
referencing in the instrumental task was at floor at Times 3 and 4, and was therefore excluded 
from these analyses. 
Helping behaviour.  Age was positively correlated with helping behaviour during the 
pain task at Time 1, rs(49) = .310, p = .027, and the sadness task at Time 2, rs(49)  = .391, p = 
.005, but did not significantly correlate with helping behaviour in any other helping task across 
Times 1-4, rs(49)  = .053– -.229, p = .711–.107. 
Empathic concern.  Age was negatively correlated with empathic concern in the 
instrumental task at Time 3, rs(49) = -.282, p = .045, and positively correlated with empathic 
concern in the sadness task at Time 4, rs(49)  = .365, p = .008.  Age did not correlate with 
empathic concern in any other helping task across Times 1-4, rs (49) = 
 -.013–.226, p = .927–
.110. 
Personal distress.  Age was negatively correlated with personal distress in the sadness, 
rs(49)  = -.347, p = .013, and pain, rs(49) = -.279, p = .048, tasks at Time 4, but did not 
significantly correlate with personal distress in any other helping task across Times 1-4, rs(49)  
= .056– -.193, p = .698–.180. 
Social referencing and amusement.  Age showed no significant associations with 
social referencing, rs(49)  = .006–.234, p = .966–.098
4, or amusement, rs(49)  = -.045–.196, p 
= .752–.169, in any of the helping tasks at any of the four timepoints. 
Child socio-cognitive understanding.  Having found child age to have limited 
influence on helping task responses, I tested concurrent associations between children’s socio-
                                                 
4 The association with social referencing in the pain task at Time 2, rs(49) = .234, p = .098, was the only one to 
approach significance. 
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cognitive understanding and their responses to someone in need.  Specifically, I was interested 
in the relation of children’s mental state vocabulary and self-concept to their helping behaviour, 
empathic concern, personal distress, social referencing, and amusement during the 
instrumental, sadness, and pain helping tasks.  First, I present analyses of relations with mental 
state vocabulary, followed by analyses of relations with mirror self-recognition and the UCLA 
questionnaire.  Recall that after excluding children with missing data, personal distress in the 
instrumental task was at floor at Times 1 and 2, and social referencing in the instrumental tasks 
was at floor at Time 3 and 4, so these variables were excluded from the following analyses. 
Mental state vocabulary.  I computed Spearman’s partial correlations, controlling for 
general vocabulary, between children’s MS vocabulary and their helping behaviour, empathic 
concern, personal distress, social referencing, and amusement at each of the four timepoints 
(Table 23).  Only 4/56 correlations between child mental state vocabulary and helping tasks 
responses were significant—which is around the quantity of significant associations that would 
be expected by chance (if p = .05).  As the significant correlations also showed no clear pattern, 
it is conceivable the observed associations were due to chance rather than reflecting any 





Within-time Spearman’s partial correlations, controlling for general vocabulary, between children’s mental state vocabulary and responses 
during the helping tasks at Times 1-4 
 Helping Behaviour Empathic Concern Personal Distress Social Referencing Amusement 
 Instru Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 1 (n = 61)               
MS vocab  .213 -.079 .169  .136 .333** .211 — .007 -.092  -.227† -.176 -.139  -.142 -.096 -.107 
Time 2 (n = 57)               
MS vocab  .137 .101 .291* -.270* .090 -.056 — -.107 .005  -.097 -.128 -.146  .089 .090 .296* 
Time 3 (n = 55)               
MS vocab .080 .152 -.020 -.168 -.112 -.071  .099 .052 .026 — -.083 -.230†  .056 -.139 .008 
Time 4 (n = 60)               
MS vocab .168 -.089 .088  .016 -.020 -.087  .018 .196 .197 — -.123 .031  .082 -.048 -.027 
 
† p < .1      *p < .05      **p < .01 
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Mirror self-recognition.  To test whether self-recognisers and non-recognisers 
responded differently during the helping tasks, I conducted Mann-Whitney U tests for each 
form of response (help, empathic concern, personal distress, social referencing, amusement) in 
each helping task (instrumental, sadness, pain) at the two timepoints at which mirror self-
recognition was measured (Time 1: n = 61, Time 3: n = 55)5.  After controlling for multiple 
comparisons (adjusted p = .017), there were no significant differences between recognisers and 
non-recognisers in helping behaviour, U = 469.50–325.50, p = .867–.180, empathic concern, 
U = 393.00–309.50, p = .941–.123, personal distress, U = 491.50–366.50, p = .820–.331, social 
referencing, U = 458.50–333.00, p = .746–.430, or amusement, U = 453.00–352.00, p = .490–
.238, during any of the helping tasks across Times 1-4.   
UCLA Self-understanding questionnaire.  To examine cross-sectional relations 
between score on the UCLA and responses during the helping tasks, I computed Spearman’s 
correlations at the two timepoints at which the UCLA was administered (Times 1 and 3).  As 
the UCLA questionnaire consisted of several vocabulary-based questions (such as, Does your 
child use the word, “mine”?), I controlled for child general vocabulary (MCDI).  Spearman’s 
partial correlations between UCLA score and child response are presented in Table 24.  
Although significant associations were limited, a clear pattern emerged of conceptual 
understanding of self (as measured by parent-report) being linked specifically to empathic 
concern during the sadness tasks.  In addition, 3/5 correlations between social referencing and 
understanding of self were also marginally significant, with greater self-understanding 
associated with less social referencing. 
                                                 
5 As I was unable to control for child age in Mann-Whitney U tests, I repeated the analyses separately for each 
of the three age-based cohorts to test for possible age-related differences in association between mirror self-
recognition and responses during the helping tasks.  Findings for each cohort were equivalent to the full 







Within-time Spearman’s partial correlations, controlling for general vocabulary, between UCLA score and responses during helping tasks at Times 1 and 3 
 Helping Behaviour Empathic Concern Personal Distress Social Referencing Amusement 
   Instru Sad Pain  Instru Sad Pain  Instru Sad Pain  Instru Sad Pain  Instru Sad  Pain 
Time 1 (n = 61)               
UCLA  .193 -.061 .168 .199 .359** .228† — -.081 .000 -.171 -.102 -.223† .108 .119 .052 
Time 3 (n = 55)               
UCLA .014 -.195 .008 .022 .364** .189 -.128 -.117 -.111 — -.227† -.260† -.021 -.077 -.048 
 
† p < .1     *p < .05     **p < .01 
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4.5.2 Longitudinal effects of socio-cognitive understanding on child responses 
Here, I was interested specifically in the influence of children’s MS vocabulary and 
self-concept on later helping behaviour, empathic concern, and personal distress (my main 
variables of interest).  In the interests of brevity, and to best gauge associations across a 
reasonable amount of time, I only compared performance on the socio-cognitive measures at 
Time 1 to empathy-based responses in the helping tasks at Time 4 (i.e., three months later).  
Thus, I conducted cross-lagged Spearman’s partial correlations between Time 1 measures of 
socio-cognitive understanding (MS vocabulary, mirror self-recognition, or UCLA score) and 
Time 4 child response (helping, concern, and distress), controlling for task response at Time 1 
(e.g., the correlation between T1 MSvocab and T4 instrumental helping, controlling for T1 
instrumental helping)6.  For analyses with MS vocabulary and the UCLA questionnaire, I also 
controlled for child general vocabulary at Time 1.  As mirror self-recognition was associated 
with child age (Results 4.2.1), I controlled for age in analyses with this measure.  Spearman’s 
partial correlations between Time 1 MS vocabulary and Time 4 responses are presented in 
Table 25, correlations between Time 1 mirror self-recognition and Time 4 responses are 
presented in Table 26, and correlations between Time 1 UCLA score and Time 4 responses are 
presented in Table 27.
                                                 
6 For relations with T4 instrumental personal distress, I controlled only for confound variables (MCDI or child 
age) as instrumental distress was at floor at T1. 
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Table 25 
Spearman’s partial correlations between children’s mental state vocabulary at Time 1 and empathy-based responses during the helping tasks at Time 4, 
controlling for general language (MCDI) and response at Time 1 
 Time 4 Helping Behaviour (n = 57) Time 4 Empathic Concern (n = 56) Time 4 Personal Distress (n = 57) 
 Instru 
Controlling for 
























T1 MCDI  
Sad 
Controlling for 




T1 MCDI and 
Pain distress 
Time 1 






Spearman’s partial correlations between children’s mirror-recognition at Time 1 and empathy-based responses during the helping tasks at 
Time 4, controlling for child age and response at Time 1 
 Time 4 Helping Behaviour (n = 57) Time 4 Empathic Concern (n = 56) Time 4 Personal Distress (n = 57) 
 Instru 
Controlling for 








T1 age and Pain 
help 
Instru 
Controlling for  












T1 age  
Sad 
Controlling for 








.067 .020 -.336* -.217 -.056 .077 -.077 -.186 -.148 
 










Spearman’s partial correlations between score on the UCLA questionnaire at Time 1 and children’s empathy-based responses during the 
helping tasks at Time 4, controlling for general language (MCDI) and response at Time 1 
 Time 4 Helping Behaviour (n = 57) Time 4 Empathic Concern (n = 56) Time 4 Personal Distress (n = 57) 
 Instru 
Controlling for 








T1 MCDI and 
Pain help 
Instru 
Controlling for  












T1 MCDI  
Sad 
Controlling for 








.384** .088 -.003 -.070 .151 -.007 -.084 -.062 -.004 
 
**p < .01 
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Overall, cross-lagged analyses (controlling for age or general language) showed limited 
associations between children’s socio-cognitive understanding at Time 1 and their empathy-
based responses in the helping tasks three months later.7  Controlling for general language and 
earlier response, there were no significant associations between Time 1 MS vocabulary and 
Time 4 empathy-based responses.  Significant associations between self-concept and children’s 
later empathy-based responses were specific to helping behaviour, with each measure of self-
concept influencing a different form of helping.  Yet it is worth noting that across the two 
measures of self-concept, only 2/18 correlations were significant (and none marginally 
significant), with no discernible pattern or consistent direction, so these effects must be 
interpreted as, at best, tentative evidence of a relation.  
4.5.3 Is self-recognition a prerequisite for empathic helping? 
Mirror-recognition did not significantly increase children’s within-timepoint helping 
behaviour, and self-recognition at Time 1 showed only one (negative) association with helping 
behaviour three months later (Table 26).  Nevertheless, I examined whether the ability to 
recognise oneself in the mirror was a necessary precondition for helping—especially in the 
sadness and pain conditions.  To examine precursor relations between self-recognition and 
helping behaviour, I used the ordering-theoretic method described in Results 4.4.4, comparing 
the number of children demonstrating recognition-without-helping and helping-without-
recognition in each helping task at Times 1 and 3.  Recall that this analysis requires 
dichotomous variables, therefore the pass-fail adaptation of the helping behaviour measure was 
used.  The n for each comparison is presented with the results in Table 28. 
 
                                                 
7 Bivariate correlations were equivalent for analyses of MS vocab and mirror self-recognition. For UCLA there 
were minor differences. The only significant bivariate correlation between T1 UCLA and response at T4 was a 
positive association with empathic concern in the sadness task (not helping in the instrumental task as 
observed in the partial correlations). See Appendix D2.1 for full bivariate correlation matrix. 
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To further examine the statistical significance of the observed differences in proportion 
of children passing the mirror and helping tasks, I conducted exact McNemar’s tests for each 
comparison.  In agreement with the significance criteria of the ordering-theoretic method 
(denoted by asterisks in Table 28), McNemar's tests showed the proportion of children passing 
the mirror task compared to the instrumental helping task was not statistically significant at 
either timepoint (p = .175 and .061 for Times 1 and 3 respectively).  However, in contrast to 
the significance criteria of the ordering-theoretic method, which showed mirror self-
recognition to be a significant precursor only to pain helping, and only at Time 3, McNemar’s 
tests determined that the proportion of children passing the mirror task first was significantly 
greater than the proportion passing the sadness (p < .001 for Times 1 and 3) or pain (p < .001 
Table 28 
Number of participants displaying the response patterns between mirror self-recognition 
and helping behaviours in the instrumental, sadness, and pain helping tasks at Times 1  
and 3 
  Instrumental Sadness Pain 


















Time 1  
Self-Recognition 
22 13 27 6 28 5 
Time 3  
Self-Recognition 
20 9 24 5 26 1* 
* patterns with frequencies below the fixed tolerance level 
 
Tolerance level = 2.5 (5% of 53 participants, lowest n at any Time)  
 
Time 1: Self-Rec X Instrumental n = 70; Self-Rec X Sadness n = 67; Self-Rec X Pain n = 65 
Time 3: Self-Rec X Instrumental n = 54; Self-Rec X Sadness n = 53; Self-Rec X Pain n = 53 
 
In ordering-theoretic method, it is expected that if ability i is a prerequisite of ability j, the pattern row before 
column (presence of i, absence of j) should be observed often, whereas pattern column before row (presence 
of j, absence of i) should be observed less than the fixed tolerance level (Bart & Airasian, 1974) 
. 
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and = .001 for Times 1 and 3 respectively) helping tasks first at both timepoints mirror self-
recognition was measured.  These findings suggest that although mirror self-recognition may 
not immediately (or directly) increase children’s empathic helping behaviour (and hence does 
not correlate with helping behaviour), children are usually able to recognise themselves in the 
mirror before empathic helping will emerge. However, it must be noted that ordering-theoretic 
method analyses and McNemar’s tests can only show that one variable (e.g., mirror self-
recognition) precedes another (e.g., helping with sadness/pain).  Without any evidence of a 
significant relation between self-recognition and helping behaviour, these findings do not allow 
for the conclusion that self-recognition is a prerequisite of sadness and pain helping merely 
because is emerges before helping in these situations.   
4.5.4 Influence of predictors on onset order of helping behaviours  
Recall that in Results 4.4.4 I examined the order in which children developed three 
different forms of helping (instrumental, sadness, pain) across the three-month period of the 
study, finding that, although over 55% of children developed instrumental helping before 
sadness or pain helping, a few developed empathic helping before helping with an instrumental 
task, and many others showed no clear order of onset.  With this in mind, I was interested in 
how demographic factors and child socio-emotional skills might influence the order in which 
these behaviours emerged.  For each pair of conditions (Instrumental/Sadness, 
Instrumental/Pain, Sadness/Pain), I assessed possible differences between the children showing 
the more common pattern (instrumental-before-sad, instrumental-before-pain, and sad-before-
pain) across the three-month period, the opposite pattern (sad-before-instrumental, pain-
before-instrumental, and pain-before-sad), or no consistent pattern at all.  For these analyses I 
excluded participants who were missing data or never helped at any timepoint, leaving a sample 
of 52.   
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Chi-square analyses revealed no significant effects of experimenter, X2(1) = 1.73–2.67, 
p = .421–.263, task order, X2(1)   = 3.03–6.26, p = .553–.181, child gender, X2(1) = 1.01–3.98, 
p = .604–.137, or Time 1 mirror self-recognition, X2(1) = 0.08–1.51, p = .963–.471, on onset 
order.  One-way ANOVAs showed that the response groups also did not differ significantly in 
age, F(2, 49) = 0.47–1.99, p = .626–.148, general language ability, F(2, 49) = 1.36–1.53, p = 
.266–.227, mental state vocabulary, F(2, 49) = 0.36–2.15, p = .703–.127, at Time 1, or number 
of older siblings, F(2, 49) = 0.40–0.83, p = .672–.444. 
The only significant difference between response groups was the association between 
parental education and the onset of pain helping before instrumental and sadness helping, F(2, 
49) = 3.23 and 3.28, p = .048 and .046 respectively.  Independent t-tests revealed that children 
who demonstrated pain-before-instrumental had parents with significantly less formal 
education than children who demonstrated instrumental-before-pain, t(37) = 2.22, p = .033, or 
no consistent pattern, t(14) = 2.91, p = .011.  Similarly, children who demonstrated pain-before-
sadness had parents with significantly less formal education than children who demonstrated 
sadness-before-pain, t(22) = 2.11, p = .047, or no consistent pattern, t(30) = 2.74, p = .010.  
There were no significant differences in parental education between children who showed 
instrumental-before-pain or no consistent pattern, t(47) = 0.56, p = .578, or between sadness-
before-pain and no consistent pattern, t(46) = 0.29, p = .772, and parental education did not 
significantly influence whether children developed instrumental helping prior to sadness 
helping, F(2, 49) = 1.08, p = .348).  These findings tentatively suggest parent-child interactions 
may be key in influencing the type of situation in which toddlers begin providing aid and 
comfort.   
4.5.5 Effects of inhibition and personal distress on helping and empathic concern  
In these analyses, I was interested in whether children’s fearfulness influenced their 
likelihood to offer aid or show concern for the experimenter.  First, I examined how children’s 
130 
inhibition prior to commencement of the helping tasks (as measured by child-directed parent 
proximity) related to their helping behaviour and empathic concern.  Table 29 presents 
Spearman’s correlations between parent proximity (higher scores representing children who 
were unwilling to separate) and children’s helping and empathic concern at each of the four 
timepoints.   
 
Table 29 
Within-time Spearman’s correlations between parent proximity and helping behaviour and 
empathic concern during the helping tasks at Times 1-4 
      Helping Behaviour     .      Empathic Concern     . 
   Instru Sad Pain     Instru Sad Pain 
Time 1 (n = 61)       
Parent Proximity   -.342** .095 -.146     -.068 -.212 -.156 
Time 2 (n = 62)       
Parent Proximity   -.403** -.121 .005     .136 -.034 .143 
Time 3 (n = 60)       
Parent Proximity   -.199 -.262* -.114     .109 .047 .014 
Time 4 (n = 61)       
Parent Proximity   -.172 -.174 .026     .325* .009 -.036 
 
*p < .05     **p < .01 
 
Parent proximity showed strong negative relations with children’s helping behaviour in 
the instrumental tasks (which was the first task to be presented) at the first two timepoints, 
indicating that—unsurprisingly—children who are unwilling to separate from their parent to 
play with the experimenter are less likely to offer aid when something goes wrong.   
Next, I tested whether children’s personal distress during the helping tasks (a self-
oriented empathetic response) affected their helping behaviour and empathic concern (other-
oriented empathetic responses).  Seeking proximity to parent was a key component of my 
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personal distress measure, yet the personal distress variable did not consider how close the 
child was to their parent when the helping tasks commenced.  Thus, I examined the within-
timepoint relations of personal distress to helping behaviour and empathic concern at Times 1-
4, before and after controlling for parent proximity at the commencement of the tasks.  Table 




Within-time correlations between personal distress and helping behaviour and empathic concern during helping tasks, with and without controlling for 
parental proximity 
                                Helping Behaviour                             .                                Empathic Concern                             . 































Time 1 (n = 61) 
Sad Distress -.034 .031  .210 .197  -.012 .015  -.032 -.020  -.262* -.232†  .159 .193 
Pain Distress  -.205 -.135  -.011 -.035  .008 .044  -.241† -.232†  -.139 -.094  -.168 -.137 
Time 2 (n = 62) 
Instru Distress .224† .201  -.046 -.059  -.046 -.045  -.088 -.075  -.146 -.150  -.176 -.164 
Sad Distress -.067 -.033  -.009 .002  .155 .155  .009 -.003  .006 .009  .031 .018 
Pain Distress  -.018 -.034  .029 .026  .027 .027  .240† .247†  -.085 -.086  -.034 -.030 
Time 3 (n = 60) 
Instru Distress -.197 -.212  .044 .032  -.089 -.095  .057 .063  -.033 -.031  .063 .064 
Sad Distress -.138 -.150  .298* .297*  .065 .060  .139 .145  -.021 -.019  .105 .106 
Pain Distress  -.026 -.027  .290* .300*  .068 .068  .144 .145  -.014 -.014  -.042 -.042 
Time 4 (n = 61) 
Instru Distress .182 .164  .146 .127  -.066 -.063  .057 .104  -.138 -.138  -.117 -.122 
Sad Distress -.174 -.189  -.002 -.013  -.149 -.148  .081 .108  -.144 -.144  .000 -.002 
Pain Distress  -.238† -.251†  -.143 -.154  -.214† -.213  .261* .294*  -.178 -.178  .094 .093 
 
† p < .1     *p < .0 
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Controlling for parental proximity had surprisingly little effect on the associations 
between personal distress and helping and empathic concern.  Also surprisingly, children’s 
personal distress in empathic tasks showed positive concurrent relations to helping behaviour 
in the same tasks.  In other words, experiencing personal distress in response to the 
experimenter’s sadness or pain did not appear to overwhelm children and prevent them from 
offering aid.  It is, however, worth noting that the children who experienced extreme personal 
distress (n = 3) in early helping tasks were, for ethical reasons, not administered helping tasks 
at later timepoints and were therefore excluded from the above analyses. 
4.5.6 Section summary 
Age effects were found only for empathy-based responses (helping, empathic concern, 
and personal distress), not social referencing or amusement.  Although significant effects were 
observed only at some timepoints, the findings suggest that helping with sadness and pain, and 
empathic concern for others’ sadness may show intermittent age-related increases between 15 
and 26 months, while personal distress in instrumental situations may show age-related 
decreases.   
Mental state vocabulary and self-concept showed limited associations with children’s 
responses in the helping tasks.  Significant relations were present only at some timepoints, and 
infrequent enough in many instances to have conceivably occurred by chance.  Only the UCLA 
Self-understanding questionnaire showed a clear pattern of association with responses in the 
helping tasks, associated concurrently with increased empathic concern in the sadness task and 
decreased social referencing in all three helping tasks (although the latter was a consistent, but 
only marginally significant trend).  Interestingly, although mirror self-recognition did not 
appear to be directly related to how quickly (if at all) children provided aid, analysis of the 
relative onset of self-recognition and different forms of helping indicate the ability to recognise 
oneself in the mirror precedes the emergence of sadness- and pain-oriented (but not 
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instrumental) helping.  It may be that the ability to recognise oneself in the mirror precedes 
empathic helping, but does not directly facilitate it. 
Children’s age, general and mental state vocabulary, and self-concept had no impact on 
the order in which the different forms of helping (instrumental, sadness, pain) emerged across 
the three-month period of the study.  Of all demographic and intrinsic child factors, only 
parental education was significantly associated with the onset order of children’s helping, with 
children of parents with less formal education tending to help with pain before instrumental 
goals or sadness. 
 
4.6 Relations Between Empathetic Behaviour in the Lab and at Home 
I was also interested in how children’s helping behaviour and empathic concern during 
the laboratory simulations related to their (parent-reported) naturalistic empathetic behaviour.  
Table 31 presents Spearman’s partial correlations, controlling for child age at Time 1, between 
the EmQue empathy questionnaire (measured at Times 2 and 4) and helping behaviour and 
empathic concern during the helping tasks (measured at all times).  Recall that although the 
EmQue was only measured at two timepoints, the questionnaire requested that parents describe 
their child’s behaviour over the past two months.  As such, the Time 2 EmQue can be 
considered (at least partially) concurrent with lab-based empathetic behaviour at Times 1 and 













Spearman’s partial correlations, controlling for child age, between EmQue score and 
helping behaviour and empathic concern during the helping tasks  
                          EmQue           . 
   Time 2 Time 4 
Time 1 
(n = 53) 
Helping Behaviour 
Instrumental  .163 .189 
Sadness -.111 -.166 
Pain .009 -.051 
Empathic Concern 
Instrumental  .069 .186 
Sadness .120 .147 
Pain .338** .279* 
Time 2 
(n = 53) 
Helping Behaviour 
Instrumental  -.032 .127 
Sadness -.025 -.077 
Pain -.099 -.070 
Empathic Concern 
Instrumental  -.228 -.197 
Sadness .204 .382** 
Pain .129 .189 
Time 3 
(n = 52) 
Helping Behaviour 
Instrumental  -.016 -.136 
Sadness -.136 -.182 
Pain -.039 -.042 
Empathic Concern 
Instrumental  .001 .122 
Sadness .152 .252† 
Pain .056 .361** 
Time 4 
(n = 55) 
Helping Behaviour 
Instrumental  -.042 -.144 
Sadness .330* .133 
Pain -.083 -.055 
Empathic Concern 
Instrumental  .068 .185 
Sadness .051 -.001 
Pain .178 .240† 
 
† p < .1     *p < .05    **p < .01 
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Children’s empathetic behaviour at home showed little concurrent relation to whether 
they provided help in a laboratory setting.  However, a significant positive correlation between 
Time 2 EmQue and helping behaviour in the sadness task at Time 4 provided tentative evidence 
of a predictive relation whereby early concern for family and familiar others increases 
children’s later propensity to provide aid to a stranger experiencing sadness.  In contrast to the 
limited relation between the EmQue and helping behaviour, the EmQue was more 
systematically related to children’s empathic concern during the laboratory tasks—specifically, 
their concern during the sadness and pain simulations.  These associations occurred both 
concurrently and longitudinally, with earlier empathic concern predicting EmQue at Time 4.  
Note that, unlike the predictive relation between EmQue and helping behaviour, empathic 
concern in the laboratory was associated with later at-home empathic behaviour. 
 
4.7 Effects of Child Language and Self-Concept on At-Home Empathetic 
Behaviour (EmQue) 
After examining the effects of child mental state vocabulary and self-concept on 
responses during the lab-based helping tasks, I was interested in the impact of these variables 
on children’s at-home empathetic behaviour (as measured by the EmQue questionnaire).  
Specifically, I was interested in how children’s MS vocabulary, mirror self-recognition, and 
UCLA score at the start of the study related to their EmQue score three months later.  To test 
this, I ran a series of multiple regression models (described below).  VIF and tolerance were 
within the acceptable bounds for all models, with all VIF values lower than 3, and all tolerance 
values greater than 0.5.  All standardised residuals were found to be normally distributed by 
the Kolmogorov-Smirnov test. 
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4.7.1 Effects of child mental state vocabulary 
First, I tested the influence of child MS vocabulary on later at-home empathetic 
responding, controlling for child general language (MCDI), which was highly correlated with 
both MSvocab and EmQue scores (see Results 4.2.1).  The forced entry method was used, with 




Time 1 General language (MCDI) and mental state vocabulary (MSvocab) 
predicting Time 4 EmQue score (n = 63) 
 B SE B β 
Step 1    
   Constant 9.841 1.810  
   MCDI 4.320 0.966 .497** 
Step 2    
   Constant 10.414 2.119  
   MCDI 3.810 1.369 .438* 
   MSvocab 1.073 2.028 .083 
 
Note: R2 = .497 for Step 1, ∆R2 = .003 for Step 2 (p = .599).  ** p < .001,   * p < .01. 
 
Children’s general vocabulary was a unique predictor of later EmQue score; after 
accounting for general language, mental state vocabulary was not related to later at-home 
empathetic behaviour. 
4.7.2 Effects of conceptual understanding of self.   
Next, I tested the influence of children’s mirror self-recognition and UCLA score on 
later at-home empathetic responding, controlling for child general language (MCDI), which 
was highly correlated with both UCLA and EmQue scores (see Results 4.2.1).  Although mirror 
self-recognition was correlated only with child age, not MCDI, age and MCDI scores were 
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highly correlated so (to avoid issues of multicollinearity) I controlled only for MCDI in this 
model.  The forced entry method was used, with Time 1 MCDI entered as the first step, and 
Time 1 mirror self-recognition and UCLA score entered as the second step (Table 33). 
 
Table 33 
Time 1 general language (MCDI), mirror self-recognition and UCLA score predicting 
Time 4 EmQue score (n = 63) 
 B SE B β 
Step 1    
   Constant 9.841 1.810  
   MCDI 4.320 0.966 .497** 
Step 2    
   Constant 9.182 2.229  
   MCDI 1.518 1.270 .175 
   Mirror Self-recognition 0.912 1.150 .085 
   UCLA 0.287 0.096 .440* 
 
Note: R2 = .497 for Step 1, ∆R2 = .112 for Step 2 (p = .009).  ** p < .001,   * p < .01. 
 
Score on the UCLA questionnaire at Time 1 was a unique predictor of later at-home 
empathetic behaviour, above and beyond general vocabulary and mirror self-recognition.  
Moreover, once UCLA was entered to the model, the relation between general vocabulary and 
later EmQue score was no longer significant.  Controlling for general vocabulary and UCLA 
score, mirror self-recognition at Time 1 had no relation to Time 4 EmQue score. 
 
4.8 Chapter Summary 
Overall, there was a pattern of positive association between helping behaviour and 
empathic concern.  Personal distress showed markedly consistent correlations across all three 
tasks, indicating that children who find problematic situations upsetting tend to find them so 
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regardless of the problem.  Children consistently demonstrated prompter helping behaviour 
and less empathic concern and personal distress in the instrumental tasks than the empathic 
helping tasks, and showed more empathic concern for pain than sadness.  Children’s empathetic 
behaviour at home (as reported by their parents) showed little concurrent relation to whether 
they helped in a laboratory setting, yet longitudinal associations suggest early concern for 
family and familiar others increases children’s later propensity to help a stranger experiencing 
sadness.   
Children’s instrumental helping and empathic concern for others’ sadness increased 
over the three-month period of the study, but no other changes over time were evident.  
Empathic concern and personal distress both showed links to increased helping behaviour in 
later tasks—especially later empathic tasks.  Instrumental helping appears to be a precursor to 
(and unique predictor of) helping in sadness- and pain-based situations, providing evidence 
that although instrumental helping alone may not indicate the same understanding as empathic 
helping, it may be indictive of later other-oriented helping and therefore an important part of 
developing prosociality.  Additionally, although prerequisite relations between sadness and 
pain were not significant, cross-lagged correlations indicate sadness helping has a unique and 
unidirectional predictive relation with later pain helping, and the three forms of helping were 
scalable as instrumental>>sadness>>pain, with the (very stringent) Index of Consistency 
reaching significance at Time 1 (and approaching significance at Time 4).   
Although significant effects of child age and socio-cognitive understanding were 
observed only at some timepoints, the findings suggest that age and self-concept have positive 
(if perhaps intermittent) relations to children’s helping with sadness and pain, and empathic 
concern for others’ sadness.  Although mirror self-recognition was not concurrently related to 
helping behaviour, the ability to recognise oneself in the mirror does precede the emergence of 
sadness- and pain-oriented (but not instrumental) helping.  Of all demographic and intrinsic 
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child factors, only parental education was significantly associated with the order in which the 
different forms of helping emerged, with children of parents with less formal education helping 
with pain before instrumental goals or sadness.  
Taken together, these findings suggest precursor relations between helping behaviours 
are not universal prerequisite conditions.  While instrumental helping appears to be a necessary 
precondition for sadness or pain helping in many children, the results indicate substantial 
individual differences in the order helping behaviours emerge.  Surprisingly, children’s mental 
state vocabulary appears to have very little impact on children’s responses to others in need.  
However, as expected, children’s conceptual understanding of self appears to precede and 
increase children’s empathy-based responses to others in emotional distress, and there is an 
indication that parent-child interactions may influence the situations in which children will 
initially help.  
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Chapter 5  
Results Part II.  Parental Mental State Talk and Developing 
Helping Behaviour: The Role of Connectedness 
 
5.1 Analysis Plan and Data Reduction 
5.1.1 Analysis plan 
Having examined the developmental progression of instrumental and empathic helping, 
and assessed the roles child age, vocabulary, self-other understanding, and empathy play in 
children’s responses to the distress of others, I turned to exploring the influence of parental 
input—specifically, the quantity and quality of parent talk about mental states—on children’s 
instrumental and empathic helping behaviour.  The third aim of the current study was to test 
whether parental mental state talk (MST) influences children’s responses differently in 
instrumental, sadness, and pain situations, and assess the importance of connectedness—
whether parent talk is attuned to their child’s mental state—in the effects of MST on children’s 
prosocial behaviour.  The fourth aim was to test the possibility that the benefits of MST are 
mediated or moderated by children’s conceptual understanding of self and mental state 
vocabulary.  
These broad questions were broken down for analysis into three goals.  First, I 
longitudinally examined how the content and referent of parental MST influences children’s 
helping, empathic concern, personal distress, social referencing, and amusement in goal- and 
emotion-based situations.  Second, I aimed to determine if connected MST (mental state 
utterances that are appropriate or initiating) is more beneficial for children’s prosocial 
behaviour than unconnected MST, and if the role of connectedness differs for instrumental, 
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sadness, and pain helping tasks.  Third, I assessed mirror self-recognition as a possible 
moderator of MST benefit, and child mental state vocabulary as a full or partial mediator of 
the relation between parental MST and children’s responses to the distress of others.  Results 
5.2 presents preliminary analyses and descriptives for parental MST variables.  Results 5.3–
5.6 address the three goals outlined above.  
5.1.2 Data reduction 
Six children were missing Time 3 Book Task MST data (five due to leaving the study 
before Time 3, one due to technical error).  Nine children were missing Time 4 Play Task MST 
data (eight due to leaving the study before Time 4, one due to the child’s mother being unable 
to participate in the final session).  For one child, Time 2 Play Task data was unable to be coded 
for connectedness due to the camera being angled too low to fully capture his actions.  Due to 
the wide range of variables and multiple timepoints, with different children missing data on 
each variable, all 70 participants who attended two or more sessions were retained for within-
timepoint and longitudinal analyses, with the relevant n reported for each comparison (see 
Results I for missing child data).  
Parental physical state emotion utterances were at floor during the Play Task (M = 0.03, 
range = 0-2, used by only one parent), and were therefore dropped from analysis.  Parental 
emotion utterances were almost at floor (M = 0.19, range = 0-2, used by 11 parents), and were 
therefore also excluded.  Think and know terms were highly correlated at both timepoints, rs(62) 
= .415 and .519, p < .001 for both, and were therefore combined into a single think/know 
measure of parents’ talk about thoughts, knowledge, and beliefs.  General cognitive terms did 
not correlate with think or know terms at either timepoint, rs(62) = -.002–.210, p = .985–.098, 
and were therefore retained as a separate variable.  To account for parental verbosity, a 
proportional measure of mental state utterances was calculated by dividing the number of 
parental mental state utterances by the total number of parental utterances produced within the 
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Play Task.  As the influence of parental emotion talk on toddlers’ prosociality was of interest, 
and emotion terms were so infrequently used during the Play Task, I conducted separate 
analyses examining relations between Book Task emotion talk and responses in later helping 
tasks to address the first research goal outlined above.  Parents’ Book Task MST could not be 
coded for connectedness to their children’s behaviour, meaning I was unable to examine the 
role of connectedness in the influence of emotion talk.   
During the 10-minute Play Task, an average of 0.69 utterances (range = 0-9, SD = 1.28) 
at Time 2, and 0.09 (range = 0-2, SD = 0.34) at Time 4 were unintelligible and therefore could 
not be coded.  Furthermore, a small proportion of parental mental state utterances could not be 
coded for connectedness to their child’s speech or behaviour (T2: M = 0.56, range = 0-23, SD 
= 2.84; T4: M = 0.03, range = 0-1, SD = 0.18). 
Parental MST variables were tested for normality using the Kolmogorov-Smirnov test 
(see Appendix D1.2 for statistics relating to these tests).  Total mental state and non-mental 
state utterances were significantly positively skewed at Time 4, as was Proportional MST at 
Time 2.  Except for Time 2 Child-referent MST, all totals by referent, content, and 
connectedness were significantly positively skewed.  Emotion terms (from the Book task) were 
also significantly positively skewed at Times 1 and 3.  As almost all parental MST variables 
were extremely skewed, non-parametric tests were used where possible rather than attempting 
transformation (as, in my experience, transforming with such skewed data does not normalise 
the data).  As I used Hayes’ PROCESS macro for SPSS (Hayes, 2012) to conduct regression 
analyses (which does not enable the user to save residuals), I was unable to check for residual 
skew.  Therefore, where regression analyses were used, models were bootstrapped at 5000 
144 
iterations8.  For ease of interpretation, raw scores are reported in all tables.  Where there were 
multiple comparisons, the Bonferroni correction was used. 
 
5.2 Preliminary Analyses and Descriptive Statistics 
5.2.1 Demographic effects 
In the interest of brevity, I present a summary of child gender and parental education 
effects in-text; see Appendix D1.3 for full statistics relating to these tests.  
Parental education.  Parents’ formal education (ranging from no high school 
qualification to postgraduate university degree/diploma) was significantly positively associated 
with use of appropriate MST and total use of think/know terms at Time 2, total MST, 
proportional MST, total mother MS referring to self, and total use of think/know terms at Time 
4.  Parental education was significantly negatively related to use of unconnected visual 
perception terms at Time 2. 
Child gender.  After controlling for multiple comparisons (adjusted p = .004), there 
were no significant effects of gender on Play Task MST total at Times 2 or 4, nor on totals by 
referent and content at Times 2 or 4.  There were no significant effects of gender on emotion 
talk in the Book Task at Times 1 or 3.  After controlling for multiple comparisons (adjusted p 
= .006), there were no significant effects of gender on the connectedness of parental talk at 
Time 2.  However, at Time 4, parents used significantly more initiation visual perspective terms 
with boys than girls—meaning boys were more likely than girls to respond to their parent’s 
bids to direct their visual attention.  There were no other significant gender differences in 
connectedness of parental talk at Time 4.    
                                                 
8 By drawing repeated samples from a data set, bootstrapping allows one to empirically estimate the sampling 
distribution, rather than assuming the sample means follow a normal distribution (Fox, 2002; Sainani, 2012). 
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5.2.2 Content and referent of parental talk in the play task 
Descriptive statistics for the content and referent of parental utterances are presented in 
Table 35.  Think/know and general cognitive utterances referring to other were at floor and 
therefore separate Other-Think/Know and Other-Cognitive variables were not included in 
further analyses (but these terms were retained in the total think/know and cognitive scores).  
Physical state utterances referring to self and child were almost at floor at Time 2 (two parents 
using a single Self-Physical term, and five used a single Child-Physical term), but were used 
more widely at Time 4 (nine parents using a single Self-Physical term, seven using 1-3 Child-
Physical terms).  As my primary interest was in the influence of earlier MST on later child 
behaviour, the Self-Physical and Child-Physical variables were dropped from further analyses.  
Visual perception terms referring to others were close to floor at Time 2 (five parents using 
one term, one using two) and at floor at Time 4 (one parent using a single term), so that the 
Other-Visual variable was also dropped from further analyses.  
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Descriptive statistics for content and referent of parental talk in the Play Task 
                               Time 2 (n = 70)                            .                               Time 4 (n = 64)                            . 
















Total utterances  124.64 (28.22) – – – 141.23 (31.36) – – – 
Total Non-MS utterances  105.14 (25.13) – – – 121.42 (27.07) – – – 
Total MST  19.50 (10.73) 3.49 (3.61) 13.49 (7.94) 2.53 (3.38) 19.81 (12.17) 3.39 (3.57) 13.37 (8.29) 3.05 (3.99) 
Proportional MST   0.15 (0.08) – – – 0.14 (0.07) – – – 
Visual Perception terms   10.90 (6.15) 1.30 (1.70) 9.50 (5.60) 0.10 (0.35) 8.67 (4.56) 1.30 (1.48) 7.36 (3.99) 0.02 (0.13) 
Physical State terms   0.41 (1.08) 0.03 (0.17) 0.07 (0.26) 0.31 (0.89) 0.70 (1.02) 0.14 (0.35) 0.17 (0.55) 0.39 (0.70) 
Desire terms  11.13 (7.63) 0.33 (0.68) 8.34 (6.00) 2.46 (3.36) 11.23 (07.61) 0.44 (0.89) 7.91 (5.34) 2.89 (3.81) 
Think/Know terms  6.36 (6.30) 2.91 (3.23) 3.44 (4.30) 0.00 5.82 (5.78) 2.55 (2.91) 3.28 (3.57) 0.00 
General Cognitive terms  1.83 (2.15) 0.19 (0.49) 1.63 (1.89) 0.01 (0.12) 2.42 (4.14) 0.33 (0.94) 2.09 (3.40) 0.00 
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Content of parental MST.  Wilcoxon signed-rank post-hoc tests indicated that, at both 
timepoints, parents used desire terms significantly more than (a) think/know terms, z = 4.28 
and 5.19 for Times 2 and 4 respectively, p < .001 for both, or (b) general cognitive terms, z = 
7.10 and 6.27 for Times 2 and 4 respectively, p < .001 for both, and (c) think/know terms 
significantly more than general cognitive terms, z = 5.32 and 4.31 for Times 2 and 4 
respectively, p < .001 for both.   
Referent of parental MST.  Wilcoxon signed-rank post-hoc tests indicated that parents 
referred to the child’s mental states significantly more than they referred to their own or others’ 
mental states at Time 2, z = 6.92 and 6.93 respectively, p < .001 for both, and Time 4, z = 6.81 
and 6.64 for comparisons with self and other respectively, p < .001 for both.  There was no 
significant difference between references to self and other at Times 2 or 4, z = 1.26 and 0.46, 
p = .206 and .644 respectively.   
Effects of child age.  I was also interested in how child age may influence parental talk, 
especially its content (visual perception, physical states, desires, think/know, and general 
cognition) and the referent of MST (self, child, or other).  Spearman’s bivariate correlations 
between child age (in months) and total parental utterances for each content type and referent 
are presented for Times 2 and 4 in Table 35.  Age was positively related to total and 
proportional MST, MST referring to others, and use of think and know terms at both 
timepoints.  At Time 4: visual perspective terms decreased with age whereas parents’ talk about 
their own mental states increased with age, and there was a trend of desire talk being more 











































Time 2             
Child Age  .157 .073 .390** .373** .126 .294* .331** -.140 .043 .243* .364** .021 
Time 4             
Child Age  .242† .195 .317* .314* .294* .203 .294* -.248* -.054 .188 .442** -.075 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk 
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5.2.3 Connectedness of parental talk in the play task 
A novel contribution of the current research is my measurement of the semantic 
connectedness of parents’ internal and mental state utterances to their child’s speech and 
behaviour.  As the children in this study were pre- and early-verbal, including their actions as 
a form of ‘conversational turn’ allowed for a richer analysis of parents’ attunement to their 
child’s mental states during a play interaction.  Recall that a parental utterance was coded as 
appropriate if it was semantically connected to the child’s previous turn (their utterance or 
action), initiation if it was not connected to the child’s previous turn yet elicited a semantically 
connected response from the child, and unconnected if it was not semantically connected to the 
child’s previous turn and did not elicit a connected response.  Descriptive statistics for the 
connectedness of parents’ mental state, visual perception, and physical state utterances are 









Descriptive statistics for connectedness (frequency of each type of utterance) of parental internal and mental state talk in the Play Task 













Total MST  9.94 (7.01) 4.39 (3.72) 5.03 (4.39) 6.09 (6.04) 5.67 (5.32) 7.97 (6.96) 
Visual Perception terms   2.48 (2.47) 4.96 (3.72) 2.78 (3.03) 1.11 (1.46) 4.77 (3.18) 2.77 (2.82) 
Physical State terms   0.19 (0.49) 0.09 (0.33) 0.13 (0.54) 0.17 (0.46) 0.14 (0.43) 0.39 (0.75) 
 
Note. MST = mental state talk 
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Connectedness of total MST (desire, think/know, cognitive, and emotion9).  
Wilcoxon signed-rank post-hoc tests indicated that significantly more of parents’ mental state 
utterances at Time 2 were appropriate than initiating, z = 5.98, p < .001, or unconnected, z = 
4.34, p < .001, but there was no significant difference between the frequency of initiating and 
unconnected utterances, z = 1.20, p = .231.  After controlling for multiple comparisons 
(adjusted p = .017), there were no significant differences between the frequencies of 
appropriate, initiation, and unconnected mental state utterances at Time 4, z = 0.67–2.10, p = 
.504–.03610. 
Connectedness of visual perspective and physical state terms.  Wilcoxon signed-
rank post-hoc tests indicated that significantly more of parents’ visual perception utterances at 
Time 2 were initiating than appropriate, z = 4.37, p < .001, or unconnected, z = 4.78, p < .001, 
but there was no significant difference between the frequency of appropriate and unconnected 
utterances, z = 0.46, p = .649.  Yet at Time 4, all three comparisons reached significance, with 
parents’ visual perception terms more likely to be initiating than appropriate, z = 6.10, p < 
.001, or unconnected, z = 3.63, p < .001, and more likely to be unconnected than appropriate, 
z = 3.56, p < .001.  In contrast, after controlling for multiple comparisons (adjusted p = .017), 
there were no significant differences between the frequencies of appropriate, initiation, and 
unconnected physical state terms at Time 2, z = 0.71–1.81, p = .480–.071, or Time 4, z = 0.36–
2.16, p = .718–.031.   
Effects of child age.  I was also interested in how child age may influence parents’ use 
of appropriate, initiation, and unconnected utterances.  Spearman’s bivariate correlations 
between child age and frequency of appropriate, initiation, and unconnected parental 
utterances are presented for Times 2 and 4 in Table 37. 
                                                 
9 Although parental use of emotion terms in the Play Task was too close to floor to examine separately, 
emotion terms were retained in the Total MST score for Play Tasks at Times 2 and 4. 
10 When participants with missing Play Task data (n = 7) were excluded, use of appropriate MST still dropped 






Table 37  
Bivariate correlations between child age (in months) and frequency of appropriate, initiation, and unconnected parental utterances in the 
Play Task at Time 2 (n = 69) and Time 4 (n = 64)  
                     Total MST                    .              Visual Perception terms            .               Physical State terms              . 
 Appropriate Initiation Unconnected Appropriate Initiation Unconnected Appropriate Initiation Unconnected 
Time 2           
Child Age  .353** .367** -.035 .128 -.145 -.186 -.122 .051 .080 
Time 4           
Child Age  .204 .425** .086 .071 -.193 -.182 .092 -.020 -.091 
 
**p < .01    
Note. MST = mental state talk 
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5.2.4 Interaction between content and connectedness of parental MST.   
Finally, I was interested in possible interactions between the content (desires, 
think/know, and general cognition) and connectedness (appropriate, initiation, unconnected) of 
parental MST.  For example, were desire terms more likely to be appropriate, whereas 
think/know terms were more likely to be initiating?  The interaction between connectedness 
and MST content at Times 2 and 4 is depicted graphically in Figures 2 and 3.   
Figure 2.  Interaction between content and connectedness of MST at Time 2 
 





























































At Time 2, Wilcoxon signed-rank post-hoc tests indicated that desire, think/know and 
general cognition terms were all more likely to be appropriate than initiating, z = 3.58–5.62, p 
< .001 for all)—the same pattern that was seen for total MST.  However, the relation between 
appropriate and unconnected utterances revealed an interaction with the content of MST.  After 
controlling for multiple comparisons (adjusted p = .017), the trend of appropriate utterances 
being more frequent than unconnected utterances was only significant for think/know and 
general cognition terms, z = 4.81 and 5.62 respectively, p < .001 for both, although the 
difference for desire terms did approach significance, z = 2.30, p = .021.   
At Time 4, the interaction between MST content and connectedness was more 
pronounced—explaining the lack of significant Time 4 differences for total MST.  For desire 
terms, the pattern seen in the full sample held, with no significant differences between the 
frequencies of appropriate, initiation, and unconnected desire utterances, z = 0.30–1.87, p = 
.768–.062.  However, for think/know utterances, parents used significantly more unconnected 
than appropriate or initiating terms, z = 3.07 and 3.28, p = .002 and .001 respectively, with no 
significant difference between appropriate and initiating think/know utterances, z = 0.64, p = 
.522.  The pattern was different yet again for use of general cognitive terms, with parents using 
significantly more appropriate than initiating cognitive terms, z = 3.36, p = .001, but showing 
no significant difference between appropriate and unconnected, z = 1.58, p = .113, or initiating 
and unconnected, z = 1.65, p = .099, general cognitive terms.    
5.2.5 Parental emotion talk in the book task 
Descriptive statistics for parental emotion utterances are presented in Table 38.  No 
parents referred to their own emotions during the Book task at Times 1 or 3, so Self-Emotion 
terms were excluded from further analyses.  Wilcoxon signed-rank post-hoc tests indicated 
that, at both timepoints, parents referred to the emotions of others significantly more than they 
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Descriptive statistics for parental emotion talk in the Book Task at Time 1 (n = 70) and Time 
3 (n = 66) 








Time 1 Emotion terms 3.34 (2.96) 0.00 0.13 (0.41) 0.23 (0.52) 
Time 3 Emotion terms 8.12 (5.37) 0.00 3.21 (2.76) 7.89 (5.25) 
 
Effects of child age.  Spearman’s bivariate correlations showed no significant 
association between child age (in months) and total frequency of parental emotion utterances 
in the Book Task at Time 1, rs(68) = .197, p = .101, or Time 3, rs(64) = .197, p = .133. 
 
5.3 How Does the Content and Referent of Parental MST Influence 
Children’s Later Responses in Instrumental, Sadness, and Pain Helping 
Tasks? 
5.3.1 Influence of parental MST during the play task  
 First, I was interested in how different aspects of parental talk influenced the range of 
behaviours children displayed in the helping tasks.  To produce a detailed picture of how each 
element of parent talk affected each form of child behaviour, I conducted Spearman’s bivariate 
correlations between all Play Task parental talk variables (presented in Table 34) at Time 2 and 
child responses in instrumental, sadness, and pain helping tasks two months later.  As this 
results in over 300 comparisons, correlations are presented in three separate tables.   
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Table 39 presents correlations between overall MST totals in the Time 2 Play Task and 
children’s responses in Time 4 helping tasks.  Table 40 presents correlations between visual 
perception and physical state terms in the Time 2 Play Task and children’s responses in Time 
4 helping tasks.  Table 41 presents correlations between desire, think/know, and general 
cognitive terms in the Time 2 Play Task and children’s responses in Time 4 helping tasks.  
Following these tables, I summarise the overall pattern of bivariate correlations and examine 
those that were significant in further detail.  Recall that social referencing in the instrumental 





Spearman’s correlations between Time 2 MST overall and referent totals, and Time 4 responses in instrumental, sadness, and pain helping tasks (n = 62) 






































-.062 -.067 -.222† -.041 -.052 .171 -.297* -.113 .090 .162 -.034 -.147 .149 .127 
MST refer to 
Self 
 
-.030 .060 -.214 .119 -.017 .050 -.120 -.254* .117 -.023 -.041 .107 -.207 .224† 
MST refer to 
Child 
 
-.154 .028 -.061 .005 -.135 .313* -.146 .112 0.000 .252* -.040 -.124 .083 .010 
MST refer to 
Other 
 
.023 -.078 -.196 -.196 .292* .154 -.118 -.101 -.137 .158 -.077 -.274* .192 .235† 
 
† p < .1     *p < .05      









Spearman’s correlations between parental use of visual perception and physical state terms at Time 2 and child responses in instrumental, sadness, and pain helping tasks 
at Time 4 (n = 62) 
 























Total Visual  -.073 .105 .107 .069 -.062 .277* .173 .107 -.156 .055 .091 .128 -.135 .025 
Self Visual  .005 .174 -.073 -.005 -.019 .366** -.086 .056 -.040 .110 .275* -.023 -.097 .044 
Child Visual  -.100 .078 .159 .066 -.077 .183 .216† .101 -.150 -.026 .051 .157 -.133 -.033 
Total Physical  .109 -.001 -.093 -.093 .180 -.003 -.002 -.108 -.115 .198 .017 -.049 .196 .254* 
Other Physical  .116 -.014 -.084 -.084 .047 .047 .037 -.079 -.104 .226† .058 -.090 .222 .157 
 







Spearman’s correlations between parental use of desire, think/know, and general cognitive terms at Time 2 and child responses in instrumental, sadness, and pain helping 
tasks at Time 4 (n = 62) 
























-.167 -.121 -.038 -.097 .070 .204 -.126 .034 -.038 .168 -.094 -.259* .068 .010 
Self Desire 
-.171 .104 -.111 .078 .056 -.048 -.061 -.064 .019 .000 -.352** -.206 -.113 .066 
Child Desire 
-.217† -.087 -.010 -.036 -.105 .218 -.124 .120 .038 .140 -.090 -.178 .022 -.114 
Other Desire 
























-.078 .022 -.093 .208 .104 .230† .015 .010 .092 .241† -.036 -.019 -.141 .083 
 
† p < .1     *p < .05    **p < .01      
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Surprisingly, the overall MST totals showed few significant associations with later 
child responses, with only 9/98 comparisons significant (five significant correlations would be 
expected by chance, if p = .05), and no clear pattern in the significant correlations (Table 39).  
Parental use of visual perception and physical state terms also showed few significant relations 
to later child responses, with only 4/70 comparisons significant (the number expected by 
chance if p = .05).  Although it is conceivable these four significant correlations occurred by 
chance, there was a pattern of parents’ references to their own visual perception being linked 
to higher child empathic concern in both the empathic helping tasks (Table 40).   
When overall MST score was separated into individual variables for each referent (self, 
child, other) and type of mental state term (Table 41), the number of significant correlations 
remained low (10/140 significant, when, if p = .05, seven significant correlations would be 
expected by chance).  Yet, across Tables 39 to 41, tentative evidence of two patterns emerged 
in the significant and marginally significant correlations.  First, that parental talk about internal 
and mental states is positively associated with children’s later helping behaviour and empathic 
concern (especially in the empathic helping tasks), yet negatively associated with children’s 
later personal distress.  Second, that parental talk appears to have more widespread influence 
on later empathic concern than helping behaviour, with a higher number of significant 
correlations and greater variety in content of talk that has effect.   
Cross-lagged analyses.  Next, I examined whether the significant relations between 
parental MST and child responses suggested a causal link, or were merely correlational.  In 
other words, did parent talk predict child response over and above the child’s response at the 
earlier timepoint?  To this end, I performed Spearman’s partial correlations, controlling for the 
relevant child response (e.g., helping during the sadness task) at Time 2, for all the significant 
associations in Tables 39 to 41.  Spearman’s partial correlations for the effects of parental MST 
on helping behaviour and empathic concern are presented in Table 42, those for the effects of 
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parental MST on personal distress, social referencing and amusement are presented in Table 
43.   
 
Table 42 
Spearman’s partial correlations, partialling out child response at Time 2, for the 
significant bivariate relations (Tables 39 to 41) between parental talk at Time 2 and 
children’s helping behaviour and empathic concern in the Time 4 helping tasks  (n = 62) 
 Time 4 Helping Behaviour     Time 4 Empathic Concern   . 
 Sadness  
Controlling for  
Time 2 Sadness 
Helping  
Pain  
Controlling for  
Time 2 Pain  
Helping 
Instrumental 
Controlling for  
Time 2 Instru 
Concern  
Sadness  
Controlling for  
Time 2 Sadness 
Concern  
Pain  
Controlling for  
Time 2 Pain  
Concern  
Time 2 Parent Talk      
Other-referent MST .299* — — — — 
Other-Desire .313* — — — — 
Child-referent MST — .256* — .317* — 
Self-Cognition — — .245† — — 
Total utterances — — — .353** — 
Non-MS utterances  — — — .305* — 
Total Visual  — — — .246† — 
Self-Visual — — — .343** .255* 
Self-Desire — — — — -.370** 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk 
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Table 43 
Spearman’s partial correlations, partialling out child response at Time 2, for the significant bivariate relations (Tables 39 to 41) between 
parental talk at Time 2 and children’s personal distress, social referencing, and amusement in the Time 4 helping tasks (n = 62) 
                  Time 4 Personal Distress              .      Time 4 Social Referencing  .   Time 4 Amusement. 
 Instrumental 
Controlling for Time 2 
Instru Distress  
Sadness  
Controlling for Time 2 
Sadness Distress  
Pain  
Controlling for Time 2  
Pain Distress  
  Sadness  
 Controlling for Time 2    
    Sadness Social Ref  
  Pain  
  Controlling for Time 2 
Pain Social Ref 
Pain 
Controlling for Time 2 
Pain Amusement 
Time 2 Parent Talk       
Non-MS utterances  — .239† — — — — 
Proportional MST — -.333** — — — — 
Self-referent MST — — — -.215† — — 
Other-referent MST  — — -.247† — — — 
Total Desire — — -.242† — — — 
Other-Desire — — -.250† — — — 
Total Think/Know -.272* — — — — — 
Child-Think/Know -.258* .357** — — .270* — 
Self-Think/Know — — — — — .225† 
Total Physical State — — — — — .248† 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk   
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Nine out of the eleven bivariate correlations between parental MST and later helping 
behaviour or empathic concern remained significant after cross-lagging.  In contrast, only half 
of the eight bivariate correlations between parental MST and children’s later personal distress 
remained significant after cross-lagging (although the other half still approached significance).  
These findings suggest that the link between parental MST and later helping behaviour and 
empathic concern may be more causal (i.e., parental MST actively increases later helping or 
concern), than the link between parental MST and later personal distress (i.e., parents who use 
more MST may tend to have children who display less personal distress in problematic 
situations, but parental MST does not necessarily actively decrease children’s later distress).  
As there were only two significant bivariate correlations between parental MST and later social 
referencing, the fact that only one of them remained significant provides limited evidence for 
a casual relation.  Although significant bivariate correlations between parental MST and later 
amusement were equally infrequent, they form a clearer picture, as both were specific to 
amusement in the pain task and neither remained significant after cross-lagging—suggesting 
that parental MST is associated with, but not actively influencing, whether children find the 
later pain simulation amusing.  It is worth noting that for all the associations that were no longer 
statistically significant after cross-lagging, p-values remained lower than .10. 
Does child age moderate associations between parental MST and child behaviour?  
Finally, having found several significant associations between parental talk in the Time 2 Play 
task and child responses in the Time 4 helping tasks, I was interested in whether these relations 
were moderated by child age.  Were the observed relations present across the sample, or were 
specific forms of parental talk beneficial to specific age groups?  To examine this, I ran a 
bootstrapped regression model for each of the significant bivariate associations presented in 
Tables 39 to 41, with the relevant parental talk measure as the independent variable (‘low use’ 
= one SD below mean, ‘moderate use’ = mean, ‘high use’ = one SD above mean), relevant 
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child response measure as the dependent variable, and child age in months11 as a moderator 
(‘younger’ = one SD below mean age, ‘middle’ = mean age, ‘older’ = one SD above mean 
age).  As personal distress and amusement were dichotomous12, logistic regression was used 
for analyses with these outcome variables, meaning I used 13 linear and 10 logistic regression 
models.  Bootstrapping was set at 5000 iterations.  Of all the significant bivariate associations 
presented in Tables 39 to 41, only two were significantly moderated by child age (Figures 4 
and 5).   
 
Figure 4. Child age moderates relation between parental use of Other-Desire terms at Time 2 
and children’s helping behaviour in the sadness task at Time 4. 
 
The positive relation between parental use of Other-Desire terms and helping behaviour 
in the later sadness task was significantly moderated by child age, R2 = .184, F(3,58) = 4.37, p 
= .008;  = -.017, t(59) = 2.23, p = .030, 95% CI [-0.032, -0.002], with Other-Desire terms 
                                                 
11 Age at the session parent talk data was collected (i.e., T2 for Play Task MST, T1 for Book Task emotion talk). 
12 T4 Personal distress was dichotomous as children who displayed extreme distress at Times 1 and 2 were 
excluded from later helping tasks for ethical reasons, leaving only children who showed none/mild or 



































beneficial only for the sadness helping of the younger and middle age groups, t(61) = 3.20 and 
2.82, p = .002 and .007 respectively, 95% CI [0.047, 0.205], [0.021, 0.121], not for the older 
children, t(61) = 0.50, p = .621, 95% CI [-0.046, 0.077].   
 
Figure 5. Child age moderates relation between parental use of Self-Desire terms at Time 2 
and children’s empathic concern in the pain task at Time 4.  
 
The negative relation between parental use of Self-Desire terms and empathic concern 
in the later pain task was also significantly moderated by child age, R2 = .120, F(3,58) = 2.63, 
p = .059;  = -.102, t(59) = 2.43, p = .018, 95% CI [-0.186, -0.018], with Self-Desire terms 
detrimental only for the pain-induced empathic concern of the middle and older age groups, 
t(61) = 2.18 and 2.78, p = .033 and .007 respectively, 95% CI [-0.634, -0.027], [-1.155, -0.187], 
not for the younger children, t(61) = 0.06, p = .953, 95% CI [-0.318, 0.337]).   
These findings suggest that parents talking about the desires of others is particularly 
beneficial for the empathic helping of children under two years old, and that, at around two 









































towards the pain of others.  None of the other linear (parent MST X helping behaviour, 
empathic concern, and social referencing) or logistic (parent MST X personal distress and 
amusement) regression models were significantly moderated by age13, linear models,  = 
0.000– -0.103, t(59) = 0.07–2.00, p = .942–.051; logistic models,  = 0.002– -1.175, z = 0.31– 
-0.53, p = .756–.595. 
5.3.2 Influence of parental emotion talk during the book task 
Recall that parental use of emotion terms during the Play Task was almost at floor, 
meaning I was unable to examine the specific influences of emotion talk in the analyses above.  
In order to address this gap, I have drawn on measures of parental emotion talk from the Book 
Task administered at Times 1 and 3.  Emotion terms—specifically, those referring to the child 
or other—were used with relative frequency in the Book Task, allowing me to test the influence 
of parental emotion talk on children’s later helping task responses.  As I have examined parental 
use of other internal and mental state terms in detail above, and the focus of this chapter 
concerns the connectedness of parental MST (for which the Book Task data was unable to be 
coded), I test only emotion terms here rather than repeating analyses of all forms of MST.  To 
this end, I conducted Spearman’s bivariate correlations between parental emotion talk (total, 
child-referent, other-referent) in the Book Task at Time 1 and child responses in instrumental, 
sadness, and pain helping tasks two months later (Table 44).  Recall that social referencing in 
the instrumental task was near floor at Times 3 and 4 and therefore excluded from these 
analyses.   
                                                 
13 See Appendix D2.2 for full statistics relating to non-significant age moderation effects, including overall 







Spearman’s correlations between parent emotion talk (during Book Task) at Time 1, and child responses in instrumental, sadness, and pain helping tasks 
at Time 3 (n = 61) 























Total Emotion .046 -.021 -.027 .088 -.092 .058 -.181 .032 -.056 .246 .122 -.062 .021 -.164 
Child Emotion   -.160 .117 -.087 .115 .008 .127 -.109 .010 -.043 .294* .351** -.109 -.056 -.061 
Other Emotion  .058 -.044 -.015 .098 -.078 .049 -.173 .047 -.052 .231† .088 -.049 .036 -.162 
 
† p < .1     *p < .05    **p < .01      
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Only parental talk about the child’s emotions influenced responses in helping tasks two 
months later—an influence specific to responses in the pain task.  I cross-lagged both 
significant bivariate correlations, partialling out the relevant child response variable at Time 1.  
The association between Child-Emotion terms at Time 1 and empathic concern in the Time 3 
pain task remained significant after partialling out concern in the pain task at Time 114, rs(56)  
= .333, p = .011, but the association between Child-Emotion terms at Time 1 and helping 
behaviour in the Time 3 pain task was no longer significant after partialling out helping in the 
pain task at Time 1, rs(56)  = .194, p = .145. 
Does child age moderate associations between parental emotion talk and child 
behaviour?  Of the two significant bivariate associations (Child-Emotion X Pain Helping and 
Child-Emotion X Pain Empathic Concern), one was significantly moderated by child age 
(Figure 6).   
 
 
Figure 6. Child age moderates the relation between parental use of Child-Emotion terms at 
Time 1 and children’s helping in the pain task at Time 3. 
                                                 
14 As discussed in Results 5.1.2, participants were excluded on an analysis-by-analysis basis. Cross-lagging T1 
































The positive relation between parental use of Child-Emotion terms at Time 1 and 
helping behaviour in the pain task at Time 3 was significantly moderated by child age, R2 = 
.389, F(3,57) = 12.11, p < .001;  = .389, t(58) = 3.26, p = .002, 95% CI [0.104, 0.436], with 
Child-Emotion terms significantly detrimental to the pain helping of the younger age group, 
t(60) = 2.03, p = .047, 95% CI [-2.132, -0.013], yet significantly beneficial for the older 
children, t(60) = 5.02, p < .001, 95% CI [0.389, 0.904], while not significantly influencing the 
middle age group, t(60) = 0.76, p = .451, 95% CI [-0.775, 0.349].   
Although the model for the relation between Child-Emotion terms and pain empathic 
concern was significant overall, R2 = .133, F(3,57) = 2.92, p = .045, it was not significantly 
moderated by age,  = -0.202, t(58) = 1.50, p =.140, 95% CI [-0.473, 0.068].  
5.3.3 Section summary 
Parent talk about internal and mental states is positively associated with children’s later 
helping behaviour and empathic concern, yet negatively associated with children’s later 
personal distress.  Cross-lagged analyses suggest the links between parental MST and 
children’s later empathy-based responses (especially helping behaviour and empathic concern) 
are likely causal.  Furthermore, parent talk about others’ desires is beneficial specifically for 
the empathic helping of children under two years old, and parent talk about their own desires 
is detrimental to the pain-oriented empathic concern of children over two.  Parental talk showed 
no clear pattern of association with children’s later social referencing or amusement. 
From the Book Task, only parental talk about the child’s emotions influenced later child 
responses (helping and empathic concern in the pain task).  Only the association between 
parental emotion talk and children’s later empathic concern remained significant after cross-
lagging.  However, the relation with later helping behaviour was significantly moderated by 
age, with Child-Emotion terms significantly detrimental to the pain-oriented helping of 
children under around 17-months, yet significantly beneficial for children over around 24-
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months, while not significantly influencing those between these ages (explaining the relative 
weakness of the overall correlation). 
 
5.4 Do Child Responses in Helping Tasks Influence Parents’ Later 
MST? 
Next, I was interested in whether the relation between parental MST and children’s 
responses in the helping tasks was bidirectional.  That is, did child helping behaviour, empathic 
concern, personal distress, social referencing, and amusement during earlier helping tasks 
influence parental talk two months later?  I was especially interested in how children’s earlier 
responses would affect the referent parents focused their later MST on.  For example, would 
children’s self-focused responses in earlier helping tasks (such as high personal distress), 
encourage parents to talk more about the internal and mental states of others?   
5.4.1 Influence of child behaviour on later parental MST during the play task  
I computed Spearman’s bivariate correlations between children’s responses in 
instrumental, sadness, and pain helping tasks at Time 2 and their parents’ MST in the Play Task 
two months later.  Like with my earlier examination of the effects of Play Task MST (Results 
5.3.1), this analysis involved hundreds of comparisons, and therefore the correlations are 
presented in three tables.  Table 45 presents correlations between child responses in the Time 
2 helping tasks and overall MST totals in the Time 4 Play Task.  Table 46 presents correlations 
between child responses in the Time 2 helping tasks and visual perception and physical state 
terms in the Time 4 Play Task.  Table 47 presents correlations between child responses in the 
Time 2 helping tasks and desire, think/know, and general cognitive terms in Time 4 Play Task.  
Following these tables, I summarise the overall pattern of bivariate correlations and examine 




Spearman’s correlations between child responses in the instrumental, sadness, and pain helping tasks at Time 2 and parents’ overall MST totals at Time 4 
(n = 58) 






















Helping Behaviour .301* .302* .241† .183 .123 .163 .145 
Empathic Concern .132 .079 .119 .093 .124 .176 .054 
Personal Distress .210 .202 .051 -.028 -.117 .107 -.037 
Social Referencing  -.086 .006 -.289* -.324* -.032 -.242† -.353** 






Helping Behaviour .136 .055 .208 .209 .246† .183 .167 
Empathic Concern .033 .016 .048 .049 .068 .009 .044 
Personal Distress .279* .194 .197 .119 .109 .153 .235† 
Social Referencing -.117 -.010 -.321* -.340** -.209 -.279* -.184 






Helping Behaviour .043 .013 .028 .018 -.065 .040 -.007 
Empathic Concern .231† .193 .246 .193 .237† .212 .146 
Personal Distress .069 .067 .034 .030 .030 .021 .061 
Social Referencing -.034 -.091 .144 .156 .136 .095 .175 
Amusement .295* .323* .144 .044 .203 .098 .124 
 
† p < .1     *p < .05    **p < .01      




Spearman’s correlations between child responses in the instrumental, sadness, and pain helping tasks at Time 2 and parental use of visual perception and 
physical state terms at Time 4 (n = 58) 
                                                             Time 4 Parental Talk                                                           . 






Helping Behaviour -.004 .150 -.022 .248 .193 
Empathic Concern .017 -.094 .023 -.174 -.040 
Personal Distress .155 .038 .195 .108 -.084 
Social Referencing -.151 -.364** -.089 -.171 -.235† 






Helping Behaviour .067 .183 .054 -.088 .005 
Empathic Concern -.098 -.065 -.073 .016 .157 
Personal Distress .196 .257† .155 .315* .457** 
Social Referencing -.079 -.189 -.059 -.150 -.132 






Helping Behaviour .208 .148 .205 .039 .081 
Empathic Concern -.096 -.090 -.083 -.106 .004 
Personal Distress .078 .003 .084 .290* .310* 
Social Referencing -.163 -.108 -.172 -.175 -.216 
Amusement .072 .274* .012 -.183 -.148 
 






Spearman’s correlations between child responses in instrumental, sadness, and pain helping tasks at Time 2 and parental use of desire, think/know and general cognitive 
terms at Time 4 (n = 58) 




























Helping Behaviour .206 .282* .141 .125 .172 .150 .121 -.050 -.134 -.016 
Empathic Concern .201 .107 .251† .062 .016 .043 .053 .015 .246† -.037 
Personal Distress .055 -.071 .107 -.037 -.020 -.081 .020 .186 -.049 .192 
Social Referencing -.231† .029 -.132 -.352** -.232† -.067 -.329* -.084 .036 -.080 






Helping Behaviour .123 .095 .103 .167 .244† .173 .209 -.069 .227† -.128 
Empathic Concern -.013 .027 -.048 .041 .045 .060 .009 -.091 -.102 -.063 
Personal Distress .165 .000 .034 .243† .129 .030 .175 .304* .147 .312* 
Social Referencing -.265* -.084 -.190 -.206 -.246† -.203 -.209 .006 .017 .017 






Helping Behaviour .059 .231 .010 -.001 -.045 -.178 .037 .086 .057 .094 
Empathic Concern .165 .105 .108 .147 .156 .148 .139 .042 .223† .011 
Personal Distress .031 -.213 -.064 .069 .029 .017 .062 .161 .016 .176 
Social Referencing .174 .188 .056 .189 .162 .128 .169 -.046 .042 -.036 
Amusement .084 .214 .035 .134 .154 .240† .080 .175 -.086 .193 
 
† p < .1     *p < .05    **p < .01      
 
174 
A clear pattern emerged of children’s helping behaviour, personal distress, and 
amusement being associated with increased parental MST two months later, whereas child 
social referencing was associated with decreased later parental MST.  Although all significant 
and marginally significant correlations followed this pattern or direction, the number of 
significant correlations—especially regarding helping behaviour and amusement—was low.  
Helping behaviour and amusement each had only 3/66 correlations significant (7/66 for helping 
and 4/66 for amusement if including those marginally significant), which is the number of 
significant correlations expected by chance (if p = .05).  For personal distress, 7/66 correlations 
were significant (10/66 if including those marginally significant), and for social referencing, 
10/66 correlations were significant (15/66 if including those marginally significant).  
Children’s empathic concern showed no significant relations to the quantity or content of later 
Play Task MST (however, as can be seen in Results 5.5.2, empathic concern did influence later 
connectedness of parental MST).   
Only helping behaviour in the goal-based instrumental task predicted later parental talk.  
In contrast, only personal distress in the two empathic tasks predicted later parental talk.  
Moreover, distress in the sadness and pain tasks was linked to later parental MST in a markedly 
similar way—both positively associated with later parental use of physical state terms, 
especially those relating to the physical states of others.  Social referencing in the instrumental 
task had a wider range of effects on later parental talk than any other child response at Time 2, 
with 6/22 correlations with Time 4 parental talk variables significant, and a further four 
correlations that approached significance.  Personal distress during the sadness task was almost 
as influential, with 5/22 significant correlations and two approaching significance.  This is 
perhaps unsurprising, as both social referencing and personal distress are behaviours sent as 
direct signals to the parent to assist them in the situation.  The interesting aspect is that while 
children’s signals that they find the situation overwhelming and upsetting appear to elicit 
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increased talk about internal and mental states, children’s signals that they don’t understand 
the situation or are unsure how to act appear to lead to decreased parental talk about minds. 
Cross-lagged analyses.  To examine causality of the above relations, I used 
Spearman’s partial correlations, controlling for the relevant parental talk variable (e.g., total 
desire terms) at Time 2, for all the significant associations in Tables 45 to 47.  Spearman’s 
partial correlations for the effects of helping behaviour, personal distress, and amusement on 
parental talk are presented in Table 48, and those for the effects of social referencing are 





Spearman’s partial correlations, partialling out parental talk at Time 2, for the significant bivariate relations ( Tables 45 to 47) between children’s helping 
behaviour, personal distress, and amusement in the Time 2 helping tasks and parental talk at Time 4 (n = 58) 
                                                               Time 4 Parental Talk                                                           . . 
  Total 
Utterances 
Controlling for 



























  Self-Desire  
Controlling for 
Time 2 Self-





Visual terms  
 
Time 2   
Instru Task 
 









— — .291* .308* — — — — 
Amusement .299* .370** — — — — — .236† 
 
† p < .1     *p < .05    **p < .01      








Spearman’s partial correlations, partialling out parental talk at Time 2, for the significant bivariate relations (Tables 45 to 47) between children’s social 
referencing in the Time 2 helping tasks and parental talk at Time 4  (n = 58) 
                                                               Time 4 Parental Talk                                                           . . 
  Total  
MST 
Controlling for 





Time 2 PropMST  
 
Other-
referent MST  
Controlling for 
Time 2 Other-
referent MST  
Child-
referent MST  
Controlling for 
Time 2 Child-




























Social Referencing -.232† -.240† — -.254† -.224† — — — 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk    Instru = Instrumental 
178 
Nine of the 10 significant bivariate correlations between helping behaviour or personal 
distress and later parental talk remained significant after cross-lagging, with the only exception 
being a relation with overall parental verbosity.  Two of the three significant bivariate 
correlations between amusement and parental talk also remained significant after cross-
lagging, with the stronger casual influence of amusement appearing to be on parents’ total and 
non-mental-state talk.  These findings suggest that child displays of personal distress 
(especially in response to others’ sadness) actively signal parents to increase their talk about 
internal and mental states, while child amusement at others’ pain appears to only increase 
parents’ general verbosity during later free play (which could perhaps reflect increased 
attempts to engage the child in interaction).  In contrast, less than half of the significant 
bivariate correlations between social referencing and later parental talk remained significant 
after cross-lagging, with only effects of social referencing during the instrumental task 
remaining a significant predictor of parents’ MST.  Unlike effects of parental talk on later child 
responses, several of the bivariate correlations between earlier child response and later parental 
talk were no longer even marginally significant after cross-lagging.   
Does child age moderate associations between child behaviour and later parental 
MST?  Although some models were significant overall, R2 = .098–.237, F(3,53) = 1.74–5.50, 
p = .170–.002, none of the significant bivariate correlations presented in Tables 45 to 47 were 
significantly moderated by age15,  = -0.001– -5.596, t(55) = 0.08–1.78, p = .941–.081.   
5.4.2 Influence of child behaviour on later parent emotion talk during book task 
As the final component of this section, I examined bidirectionality of effects between 
parental emotion talk during the Book Task and child behaviour.  To this end, I conducted 
                                                 
15 See Appendix D2.2 for full statistics relating to non-significant age moderation effects, including confidence 
intervals.  
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Spearman’s correlations between child responses in the helping tasks at Time 1 and parent 
emotion talk in the Book Task at Time 3 (Table 50).  
 
Table 50 
Spearman’s correlations between Time 1 responses in instrumental, sadness, and pain 
helping tasks and Time 3 Emotion talk during Book Task (n = 58) 
          Time 3 Emotion Talk       . 






Helping Behaviour .038 .032 .048 
Empathic Concern -.263* -.063 -.262* 
Personal Distress — — — 
Social Referencing  -.130 -.053 -.132 






Helping Behaviour .228† .140 .224† 
Empathic Concern .215 .062 .217 
Personal Distress -.038 .152 -.054 
Social Referencing -.217 -.103 -.219† 






Helping Behaviour .270* .074 .267* 
Empathic Concern .048 -.123 .065 
Personal Distress .088 .389** .039 
Social Referencing -.097 -.158 -.076 
Amusement -.157 .014 -.163 
 
† p < .1     *p < .05    **p < .01      
 
Overall, there was a pattern of earlier helping behaviour during the empathic helping 
tasks relating to increased later parental emotion talk—especially talk about others’ emotions 
(the referent the picture-describing Book Task lends itself to).  Interestingly, empathic concern 
in the instrumental task (where the experimenter was only mildly frustrated, rather than the sort 
of distress one would expect to elicit much concern) was linked to decreased later parental 
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emotion talk—especially talk about others’ emotions.  Personal distress during the pain task 
was positively related to later talk about the child’s emotions (but this effect of personal distress 
was limited, with only 1/6 correlations significant). 
As with earlier analyses, I then cross-lagged all significant bivariate correlations, 
partialling out the relevant parental emotion talk variable at Time 1.  Of the five significant 
bivariate correlations in Table 50, only the association between personal distress in the Time 1 
pain task and parent use of Child-Emotion terms at Time 3 remained significant after cross-
lagging, rs(55) = .381, p = .003.  The other significant bivariate correlations did not even 
approach significance after cross-lagging, rs(55) = .165– -.204, p = .216–.128.  These findings 
tentatively suggest that children’s personal distress when faced with the distress of others 
actively influences parents’ later emotion talk, encouraging them to focus their discourse on 
the aspect easiest for the child to understand: the child’s own emotions.  
Does child age moderate associations between child responses and parents’ later 
emotion talk?  Interestingly, the relation between child personal distress in the pain task and 
later parental use of Child-Emotion terms was also the only one of the significant bivariate 
correlations in Table 50 to be significantly moderated by child age (Figure 7), R2 = .318, F(3,54) 




Figure 7. Child age moderates relation between children’s personal distress in the pain task at 
Time 1 and parental use of Child-Emotion terms at Time 3. 
 
Higher personal distress in the pain task was significantly related to increased later 
parental use of Child-Emotion terms for all three age groups, t(57) = 2.64, 4.88, and 4.72, p = 
.011, p < .001, and p < .001, 95% CI [0.102, 0.741], [0.549, 1.314], [0.829, 2.054] for younger, 
middle, and older children respectively, but as can be seen in Figure 7, the increase in Child-
Emotion terms was greater for the middle and older age groups.  Although some of the other 
models were significant overall, R2 = .076–.154, F(3,55) = 1.49–3.35, p = .227–.026, none were 
significantly moderated by age16,  = -0.467–1.477, t(55) = 0.77–1.66, p = .445–.103. 
5.4.3 Section summary 
This section presents the first (to my knowledge) examination of the possibility that 
children’s previous responses to the distress of others influence later parental MST.  Strong 
                                                 










































evidence was found for a bidirectional relation between parental talk and child responses to 
others in need.  A clear pattern emerged of children’s helping behaviour, personal distress, and 
amusement being associated with increased later parental talk, whereas child social referencing 
was associated with decreased later parental MST.  Moreover, all but two of the significant 
bivariate correlations remained significant after cross-lagging, indicating that children’s 
helping behaviour and personal distress actively encourages parents to increase their talk about 
mental states, and children’s amusement actively increases parents’ general verbosity during 
later play (perhaps indicating increased engagement).  In contrast, although the negative 
associations between children’s social referencing and later parental talk were the most prolific, 
only half of them remained significant after cross-lagging—indicating other factors may lead 
to both increased child social referencing and lower parental use of MST.  None of these 
bivariate relations were significantly moderated by child age.  
Unsurprisingly, only children’s empathy-based responses (helping, empathic concern, 
and personal distress) were significantly related to later parental emotion talk in the Book Task.  
Yet, of the five significant associations, only the one between children’s personal distress in 
the pain task and increased later parental talk about the child’s emotions remained significant 
after cross-lagging (the others no longer even approached significance).  Moreover, this 
relation was the only one significantly moderated by child age, with the increase in Child-
Emotion terms significant for all, but greater for children over 21 months. 
 
5.5 The Role of Connectedness in the Influence of Parental MST 
5.5.1 Does the connectedness of parental MST influence later child responses in 
helping tasks? 
Having found that the overall quantity of parental MST (i.e., total number of MS 
utterances) was not significantly associated with any form of child response in later helping 
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tasks, I was particularly interested in whether examining parents’ appropriate, initiation, and 
unconnected MS utterances separately would reveal significant effects.  I was also interested 
in whether the connectedness of visual perception and physical state terms was important for 
their influence on later child responses.  To this end, I conducted Spearman’s bivariate 
correlations between parents’ appropriate, initiation, and unconnected mental state, visual 
perception, and physical state terms during the Time 2 Play Task, and their children’s responses 
in instrumental, sadness, and pain helping tasks two months later (Table 51).  Following Table 
51, I summarise the overall pattern of bivariate correlations and examine those that were 
significant in further detail.  Recall that social referencing in the instrumental task was near 
floor at Times 3 and 4 and therefore excluded from these analyses.
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Table 51 
Spearman’s correlations between Time 2 connectedness of MST, visual perception and physical state terms, and Time 4 responses in instrumental, sadness, and pain helping 
tasks (n = 61) 


































-.056 -.072 -.029 .076 -.006 -.078 -.106 .017 -.119 .107 -.304* -.250† .040 .128 
Appropriate  
Visual Perception  
 
.016 .124 -.178 -.101 .010 .244† -.094 -.033 -.252* .029 .233† .039 .033 .156 
Initiation  
Visual Perception  
 
-.091 .023 .197 .082 -.116 .195 .305* .132 -.050 .029 .056 .034 -.087 -.046 
Unconnected 
Visual Perception  
 
.013 -.008 .093 .180 -.124 .057 .053 .096 -.009 -.087 -.135 .207 -.201 -.057 
Appropriate 
Physical State  
 
.149 -.055 -.066 -.066 .276* .008 -.009 -.149 -.082 .207 -.109 .011 .195 .255* 
Initiation  
Physical State  
 
.129 .077 -.049 -.049 -.002 0.000 -.110 .070 -.060 -.095 .249† -.158 .129 -.079 
Unconnected 
Physical State  
 
-.014 -.191 -.049 -.049 -.005 -.097 .070 -.110 -.060 -.095 .001 -.012 -.095 -.079 
 
† p < .1     *p < .05    **p < .01     
Note. MST = mental state talk   
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When examined by connectedness, parental talk showed few significant associations 
with later child responses (2/42 significant correlations each for MST, visual perception terms, 
and physical state terms).  There was a trend in the expected direction of appropriate MST 
being linked to increased empathic concern and unconnected MST being linked to decreased 
empathic concern in the empathic helping tasks, but this pattern was not completely consistent 
across the sadness and pain tasks, so should only be interpreted as tentative evidence.  There 
was no clear pattern in the four significant correlations between visual perception and physical 
states terms and children’s responses, although marginally significant correlations tentatively 
suggest a positive relation between parents’ use of appropriate visual perception terms and 
children’s later empathic concern in both the sadness and pain tasks.   
Cross-lagged analyses.  To examine causality of the above relations, I performed 
Spearman’s partial correlations, controlling for the relevant parental talk connectedness 
variable (e.g., appropriate MST) at Time 2, for all the significant associations in Table 51.  
These Spearman’s partial correlations are presented in Table 52.   
Only two of the six significant bivariate correlations in Table 51 remained significant 
after cross-lagging, and both concerned the positive effects of appropriate internal and mental 
state talk on children’s other-oriented empathetic responding (helping and empathic concern) 
in the sadness task.  It is worth noting that the other four correlations still approached 
significance after cross-lagging (p < .1) , with the negative effects of unconnected MST on later 
empathic concern in the pain task and appropriate visual perception on later amusement in the 
sadness task being very close to significant (p = .050 and .051 respectively).   





Spearman’s partial correlations, partialling out child response at Time 2, for the significant bivariate relations (Table 51) between connectedness of 
parental talk at Time 2 and children’s helping behaviour, empathic concern, personal distress, and amusement in the Time 4 helping tasks (n = 61) 
 Time 4  
Helping Behaviour 
Time 4  
      Empathic Concern     . 
Time 4  
Personal Distress 
Time 4  
      Amusement     . 
 Sadness  
Controlling for Time 2  
Sadness Helping  
Sadness  
Controlling for Time 2 
Sadness Concern 
Pain  
Controlling for Time 2  
Pain Distress  
Sadness  
Controlling for Time 2 
Sadness Distress  
Sadness 
Controlling for Time 2 
Sadness Social Ref 
Pain  
Controlling for Time 2 
Pain Social Ref 
Time 2 Connectedness       
Appropriate MST — .357** — — — — 
Unconnected MST — — -.256† — — — 
Appropriate Visual Perception — — — — -.254† — 
Initiation Visual Perception — — — .241† — — 
Appropriate Physical State .271* — — — — .231† 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk   
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Does child age moderate associations between the connectedness of parental talk 
and children’s later responses?  To test whether the significant associations between the 
connectedness of parental talk and children’s later responses in the helping tasks were 
moderated by child age, I ran a bootstrapped regression model for each of the significant 
bivariate associations presented in Table 51, with the relevant parental talk connectedness 
measure as the independent variable, relevant child response measure as the dependent 
variable, and child age in months as a moderator.  As personal distress and amusement were 
dichotomous17, logistic regression was used for analyses with these outcome variables, 
meaning 3 linear and 3 logistic regression models were conducted.  Bootstrapping was set at 
5000 iterations.  Of the six significant bivariate associations presented in Table 51, only one 
was significantly moderated by child age (Figure 8).   
 
Figure 8. Child age moderates relation between parental use of Appropriate MST Time 2 and 
children’s empathic concern in the Time 4 Sadness task. 
                                                 
17 T4 Personal distress was dichotomous as children who displayed extreme distress at Times 1 and 2 were 







































The positive relation between parents’ appropriate MST and child empathic concern in 
the later sadness task was significantly moderated by child age, R2 = .176, F(3,57) = 4.07, p = 
.011; β = -.009, SE = .004, t(58) = 2.16, p = .035, 95% CI [-.081, -.001], with appropriate MST 
beneficial for the sadness-oriented concern of only the younger and middle age groups, t(60) = 
2.74 and 2.18, p = .008 and .033 respectively, 95% CI [0.016, 0.105], [0.002, 0.057], not for 
the older children, t(60) = 0.09, p = .930, 95% CI [-0.036, 0.033].   These findings indicate that 
parents’ moderate to high use of appropriate MST increases the empathic concern of toddlers 
under around 22 months of age, yet, towards the end of the second year, parents’ appropriate 
mental state comments not influence the extent to which children show empathic concern.  
None of the other linear (MST connectedness X helping behaviour and empathic 
concern) or logistic (MST connectedness X personal distress and amusement) regression 
models were significantly moderated by age18, linear models,  = -0.069 and -0.014, t(58) = 
2.16 and 2.01, p = .442 and .050 for analyses on Appropriate Physical X Sad Helping and 
Unconnected MST X Pain Concern respectively; logistic models,  = 0.014– -0.361, z = 0.34– 
-0.71, p = .737–.480. 
5.5.2 Do child responses influence the connectedness of parents’ later MST? 
Next, I was interested in whether children’s behaviour in the helping tasks influenced 
the connectedness of parental MST two months later.  In other words, is connectedness a trait-
like aspect of parental discourse or a feature parents adjust in response to cues from their child?  
I conducted Spearman’s bivariate correlations between children’s responses in instrumental, 
sadness, and pain helping tasks and parents’ appropriate, initiation, and unconnected mental 
state, visual perception, and physical state terms during the Play Task two months later (Table 
53). 
                                                 
18 See Appendix D2.2 for full statistics relating to non-significant age moderation effects, including overall 
model fit and confidence intervals for the age interaction slope.  
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Table 53 
Spearman’s correlations between Time 2 responses in instrumental, sadness, and pain helping tasks and Time 4 connectedness of MST, visual perception and physical 
state terms (n = 57) 



































Helping Behaviour .286* .094 .092 -.023 .118 -.060 .218 -.070 .308* 
Empathic Concern .182 .245† .025 .157 .044 -.081 -.237† -.100 -.035 
Personal Distress .159 -.199 .099 -.138 .203 .101 -.049 -.045 .198 
Social Referencing  .070 -.318* -.319* -.057 -.012 -.202 .036 -.126 -.227† 






Helping Behaviour .248† .172 .010 .245† .187 -.185 .039 -.115 -.091 
Empathic Concern .286* .073 -.129 .081 .037 -.268* .150 -.147 -.024 
Personal Distress .011 .259* .210 -.046 .197 .149 -.022 .000 .477** 
Social Referencing .018 -.339** -.300* .092 -.181 -.046 .017 -.126 -.085 






Helping Behaviour -.109 .049 .025 .001 .124 .122 .184 .036 .002 
Empathic Concern .373** .194 .026 .257† -.067 -.285* -.069 -.147 -.060 
Personal Distress .096 .163 -.009 -.016 .071 .061 0.000 .181 .316* 
Social Referencing .056 .197 .070 .100 -.201 -.083 -.126 -.115 -.089 
Amusement .079 .105 .107 .118 -.002 .177 -.086 -.079 -.143 
 
† p < .1     *p < .05    **p < .01      
Note. MST = mental state talk   
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Recall that children’s empathic concern had no significant relation to the quantity or 
content of parents’ later talk.  Yet children’s empathic concern during the two empathic helping 
tasks (sadness and pain) did influence the connectedness of their parents’ later mental and 
internal state talk.  Specifically, empathic concern was related to more appropriate MST, and 
less unconnected visual perception talk.  The other clear pattern in relations between child 
responses and connectedness of later parent talk was that social referencing was linked to 
decreases specifically in initiation and unconnected talk.  This renders my earlier finding of 
negative associations between social referencing and later parental mental state talk (Results 
5.4.1) somewhat more understandable; child attempts to understand the situation are not linked 
to overall decreases in parental discourse about mental states (the very thing we would expect 
parents to increase to enhance children’s understanding of others’ distress), but are instead 
linked only to decreases in mental state comments that are not semantically connected to the 
child’s previous ‘turn’ in the interaction.   
Cross-lagged analyses.  To examine causality of the above relations, I performed 
cross-lagged Spearman’s partial correlations, controlling for earlier child response, on all the 
significant associations in Table 53.   These Spearman’s partial correlations are presented in 
Table 54. 
Interestingly, for the effects of helping, personal distress, and amusement, only 
relations with later visual perception and physical state terms remained significant after cross-
lagging.  In contrast, all significant bivariate correlations between earlier empathic concern or 




Spearman’s partial correlations, partialling out parent talk at Time 2, for the significant bivariate relations ( Table 53) between children’s 
responses in the Time 2 helping tasks and connectedness of parental talk at Time 4 (n = 57) 












Physical State  
Time 2 
Instrumental Task 
Helping Behaviour .188 — — — .308* 
Social Referencing  — -.299* -.304* — — 
Time 2 
Sadness Task 
Empathic Concern .357** — — -.324* — 
Personal Distress — .259† — — .474** 
Social Referencing — -.304* -.333* — — 
Amusement — — — .322* — 
Time 2 
Pain Task 
Empathic Concern .315* — — -.271* — 
Personal Distress — — — — .317* 
 
† p < .1     *p < .05    **p < .01 
Note. MST = mental state talk   
192 
Does child age moderate associations between child responses and the 
connectedness of parents’ later MST?  To check whether the significant associations 
between children’s responses in the helping tasks and connectedness of later parental talk were 
moderated by child age, I ran a bootstrapped regression model for each of the significant 
bivariate associations presented in Table 53, with the relevant child response measure as the 
independent variable, relevant parental talk connectedness measure as the dependent variable, 
and child age in months as a moderator.  Bootstrapping was set at 5000 iterations.  Although 
some models were significant overall, R2 = .086–.326, F(3,53) = 1.66–8.55, p = .187–.000, 
none of the significant bivariate associations presented in Table 53 were significantly 
moderated by age19,  = -0.002– -0.684, t(54) = 0.06–1.80, p = .953–.077. 
5.5.3 Section summary 
As expected, the connectedness of parents’ internal and mental state talk had no 
significant associations with children’s responses in the later instrumental task but was 
significantly linked to responses during both of the later empathic helping tasks.  Overall, there 
was a pattern of appropriate utterances having positive associations with children’s later 
empathy-based responding and unconnected utterances having negative associations with later 
empathy-based responding.  The connectedness of parental MST had no associations with later 
social referencing.  Only two of the six significant associations between connectedness of 
parental talk and later child response remained significant after cross-lagging (although the 
others still approached significance), both regarding the positive effects of appropriate internal 
and mental state talk on children’s helping and empathic concern.  Moreover, the positive 
relation between appropriate MST and children’s later sadness-oriented empathic concern was 
                                                 
19 See Appendix D2.2 for full statistics relating to non-significant age moderation effects, including confidence 
intervals.  
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significantly moderated by child age, with appropriate MST increasing concern only in children 
under around 21 months of age.   
Bidirectionality of effects.  Again, I found strong evidence for a bidirectional effect, 
with child responses influencing not only what mental states parents talk about later, but how 
connected their mental state comments are to the child’s conversational turn.  Moreover, 
despite not influencing the content of parental talk, children’s empathic concern (arguably the 
subtlest signal for parents to pick up on) influenced the connectedness of their parents’ later 
mental and internal state talk.  Overall, children’s appropriate responses (helping and empathic 
concern) to others’ distress are linked to parents making appropriate comments on internal and 
mental states, whereas inappropriate responses (personal distress and amusement) are linked 
to parents making non-attuned comments.  Interestingly, earlier social referencing was linked 
to decreases specifically in initiation and unconnected talk, not overall use of MST as the 
findings of Results 5.4.1 alone would suggest.  None of the bivariate relations between child 
responses and connectedness of later parental talk were significantly moderated by child age. 
Cross-lagged analyses indicate that while children’s display of empathic concern and 
looking to their parents for cues directly influence the connectedness of parents’ later internal 
and mental state terms, the associations between the other child behaviours and connectedness 
of parent talk are merely correlational.  It may be that another aspect of the parent, child, or 
parent-child relationship (such as avoidant attachment, for example) causes both increased 
child personal distress in response to others’ distress, and parental tendency to use physical 
state terms that connect to neither the child’s previous nor subsequent turn. 
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5.6 Are the Effects of Parental MST Influenced by Child Socio-Cognitive 
Understanding?  
Having found several significant associations between parents’ talk at Time 2 and their 
children’s responses in the helping tasks two months later, I was interested in the role children’s 
socio-cognitive understanding played in these relations.  Specifically, were the effects of parent 
talk moderated by children’s ability to recognise themselves in the mirror at Time 1 (i.e., one 
month before parental talk was measured), or mediated by children’s productive mental state 
vocabulary (as measured at Time 3)?   
Using Hayes’ PROCESS macro for SPSS (Hayes, 2012), I ran a series of bootstrapped 
regression models testing possible moderation by Time 1 mirror self-recognition for each of 
the significant bivariate associations between Time 2 parental talk and Time 4 child response20 
(Tables 39 to 41 for effects of content, Table 51 for effects of connectedness).  As child mental 
state vocabulary at Time 3 had few direct associations with helping task responses at Time 4, 
mediation analyses were limited to parent talk X child response relations where child mental 
state vocabulary had demonstrated significant association with the child response (i.e., ‘path b’ 
between mediator and outcome was significant).  This meant testing mediation of any relation 
between Time 2 parental talk and Time 4 empathic concern in the sadness task or social 
referencing in the pain task21. 
For all models, the relevant Time 2 parental talk measure was entered as the 
independent variable, the relevant Time 4 child response measure was entered as the dependent 
                                                 
20 Appropriate physical state terms were too close to floor to be an independent variable in the moderation 
model (range 0-2, used by 10 parents).  As such, the following significant relations were not tested for mirror 
moderation: appropriate physical X sadness helping and appropriate physical X pain amusement 
21 T3 MSvocab X empathic concern in the T4 sadness task, rs(59) = .257, p = .047.  T3 MSvocab X social 
referencing in the T4 pain task, rs(59) = .340, p = .008.  T3 MSvocab X all other T4 helping task responses, rs(59) 
= .017– -.228, p = .895–.079. 
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variable, and child age at Time 2 was entered as a covariate22.  For models with child personal 
distress as the outcome variable, parent proximity at commencement of the Time 4 helping 
tasks (a proxy measure for child inhibition) was added as a second covariate.  For models 
testing possible mediation by Time 3 mental state vocabulary, child general vocabulary at Time 
3 was added as a second covariate.  As personal distress and amusement were dichotomous23, 
logistic regression was used for analyses with these outcome variables.  Bootstrapping was set 
at 5000 iterations.  For the sake of brevity and clarity, I focus below on the significant findings.  
Summaries of the non-significant moderation and mediation effects are presented in-text; see 
Appendix D2.1 for full statistics relating to these tests.   
5.6.1 Moderation by mirror self-recognition 
Moderation of parental talk’s influence on helping behaviour and empathic 
concern.  Of the significant bivariate associations between parental talk and children’s later 
helping behaviour or empathic concern (Tables 39 to 41, and 51), three were significantly 
moderated by children’s ability to recognise themselves at Time 1 (Figures 9 to 11).   
 
                                                 
22 Parental education showed direct associations with T2 total Think/Know terms and Appropriate MST 
(Results 5.1.0) and T4 sadness helping (Results 4.2.1). I reran all models that included these variables with 
parental education as an additional covariate. Findings were equivalent.     
23 T4 Personal distress was dichotomous as children who displayed extreme distress at Times 1 and 2 were 
excluded from later helping tasks for ethical reasons, leaving only children who showed no distress versus 
mild/moderate distress.  
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Figure 9. Mirror self-recognition moderates relation between parental use of child-
referent MST at Time 2 and children’s helping behaviour in the pain task at Time 4. 
 
As shown in Figure 2.8, the positive relation between parental use of child-referent 
MST at Time 2 and helping behaviour in the pain task at Time 4 was significantly moderated 
by mirror self-recognition, R2 = .182, F(4,57) = 3.17, p = .020;  = -.036, t(60) = 2.09, p = .041, 
95% CI [-0.070, -0.055], with child-referent MST beneficial for the helping of non-recognisers 
in the pain task, t(61) = 2.82, p = .007, 95% CI [0.010, 0.060], but not recognisers, t(61) = 0.08, 
p = .935, 95% CI [-0.026, 0.024].  However, it is worth noting that only seven children helped 
at all in the Time 4 pain task, and six of those children were non-recognisers.  It may be that 
this apparent moderation effect is a reflection of this, rather than self-recognition truly 
influencing the effect of parents’ child-referent MST on children’s pain-oriented helping 





























Figure 10. Mirror self-recognition moderates relation between parental use of Self-
Visual terms at Time 2 and children’s empathic concern in the sadness task at Time 4. 
 
Children’s empathic concern scores were varied in both the sadness and pain tasks,24 
meaning the following two significant moderation effects can be more confidently interpreted 
as being genuinely due to the impact of self-recognition.  The positive relation between parental 
use of terms referring to their own visual perception at Time 2 and children’s empathic concern 
in the sadness task at Time 4 was significantly moderated by mirror self-recognition (Figure 
10), R2 = 0.184, F(4,57) = 3.20, p = .019;  = -.226, t(60) = 2.30, p = .025, 95% CI [-0.422, -
0.029], with Self-Visual terms beneficial for the empathic concern of non-recognisers in the 
sadness task, t(61) = 2.70, p = .009, 95% CI [0.044, 0.296], but not recognisers, t(61) = 0.74, p 
= .463, 95% CI [-0.206, 0.095].   Thus, as expected, for children with low conceptual 
understanding of self, parental talk that draws the child’s attention to the visual perspective of 
others appears to scaffold children’s awareness of what others see, experience, and feel.   
                                                 
24 T4 sadness task: 15 children showed no concern, 32 showed transient concern, and 15 showed sustained 





































Figure 11. Mirror self-recognition moderates relation between parental use of Self-
Desire terms at Time 2 and children’s empathic concern in the pain task at Time 4.  
 
The negative relation between parental use of Self-Desire terms at Time 2 and empathic 
concern in the pain task at Time 4 was also significantly moderated by mirror self-recognition 
(Figure 11), R2 = 0.118, F(4,57) = 1.91, p = .120;  = -.809, t(60) = 2.37, p = .021, 95% CI [-
1.492, -0.125], with Self-Desire terms detrimental to the empathic concern of recognisers 
during the pain task, t(61) = 2.75, p = .008, 95% CI [-1.391, -0.218], but not non-recognisers 
t(61) = 0.03, p = .981, 95% CI [-0.329, 0.337].  The direction of this finding is unexpected, 
given that self-recognition is thought to increase children’s readiness to understand other 
people’s mental states (and, therefore, have their concern for others benefit more from 
conversations about the desires of others).  
Although some of other models were significant overall, R2 = 0.036–0.191, F(4,57) = 


































other bivariate associations between parental talk and children’s later helping behaviour or 
empathic concern25,  = 0.006– 0.013, t(60) = 0.05–1.89, p = .963–.063.  
Moderation of parental talk’s influence on personal distress.  Although some of the 
models were significant overall, R2 (Cox & Snell) = 0.107–0.188, Model X
2(3) = 56.73–25.57, 
p = .218–.024, none of the significant bivariate associations between parental talk and 
children’s later personal distress (Tables 39 to 41, and 51) were significantly moderated by 
mirror self-recognition25,  = -0.201– -0.004, z = -0.47– -0.09, p = .640–.932. 
Moderation of parental talk’s influence social referencing and amusement.  Of the 
significant bivariate associations between parental talk and children’s later social referencing 
or amusement (Tables 39 to 41, and 51), only one was significantly moderated by children’s 
ability to recognise themselves at Time 1 (Figure 12).   
 
 
Figure 12. Mirror self-recognition moderates relation between parental use of Child-
Think/Know terms and children’s social referencing in the pain task at Time 4.   
                                                 

































The positive relation between parental use of terms that referred to the child’s thoughts 
and knowledge at Time 2 and social referencing in the pain task at Time 4 was significantly 
moderated by mirror self-recognition (Figure 12), R2 = 0.208, F(3,57) = 3.73, p = .009;  = 
.055, t(60) = 2.17, p = .034, 95% CI [0.004, 0.105], with Child-Think/Know terms beneficial 
to the social referencing of recognisers during the pain task, t(61) = 3.37, p = .001, 95% CI 
[0.025, 0.100], but not non-recognisers, t(61) = 0.45, p = .654, 95% CI [-0.028, 0.045].    
None of the other models were significant overall, R2 = .096, F(4,57) = 1.51, p = .213 
for analysis with social referencing, R2 (Cox & Snell) = .021–.098, Model X
2(3) = 32.13–11.40, 
p = .858–.180 for analyses with amusement.  Nor were the other relations significantly 
moderated by mirror self-recognition26,  = -0.005, t(60) = 0.18, p = .860 for analysis with 
social referencing;  = -10.698– 2.709, z = -0.03–0.62, p = .978–.533 for analyses with 
amusement. 
Subsection summary.  Testing the moderating effects of mirror self-recognition 
yielded a combination of expected and surprising results.  The empathic helping and concern 
of children as of yet unable to recognise themselves benefited from parental talk about the 
child’s own mental states and others’ visual perception, providing evidence that parents 
scaffold children’s social understanding by expanding first on easier to understand concepts 
(such as visual perception before thoughts and feelings) and easier to relate to referents (the 
child’s own internal experiences before those of others).  Additionally, parent talk about the 
child’s thoughts and knowledge was linked to the social referencing (i.e., attempts to 
understand others’ distress) only of recognisers.  Yet parent talk about their own desires was 
detrimental to the empathic concern of recognisers, providing evidence against the theory that 
conceptual understanding of self allows children to benefit from talk about others’ minds.  
                                                 
26 See Appendix D2.2 for full statistics relating to non-significant age moderation effects, including confidence 
intervals.  
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Mirror self-recognition did not moderate any of the relations between parental talk and later 
child personal distress or amusement.  
5.6.2 Mediation by mental state vocabulary  
None of the significant bivariate associations between parental talk and children’s 
empathic concern during the sadness task or social referencing during the pain task (the only 
two responses Time 3 mental state vocabulary was directly associated with) were significantly 
mediated by children’s productive mental state vocabulary, Sobel test z = 0.01–1.00, p = .992–
.319.  
 
5.7 Chapter Summary 
The findings in this chapter provide strong evidence for a bidirectional relation between 
parental talk and child responses to others in need.  Parent talk about internal and mental states 
directly increased children’s later helping behaviour and empathic concern, yet was negatively 
associated with children’s later personal distress.  Furthermore, appropriate internal and mental 
state utterances showed positive associations with children’s later empathy-based responding 
(helping, empathic concern, and personal distress) during empathic helping tasks, whereas 
unconnected utterances showed negative associations with later empathy-based responding.  
The effects of parental talk about the desires of other people (the parent and others) and the 
child’s emotions were significantly moderated by child age, with talk about others’ desires 
particularly beneficial for under-twos’ helping and empathic concern in the empathic helping 
tasks, and talk about the child’s emotions beneficial for the pain-oriented helping only of 
children over two years (and detrimental to pain helping of under 17-month-olds).  The effect 
of appropriate MST on children’s later sadness-oriented empathic concern was significantly 
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moderated by child age, with appropriate MST increasing concern only in children under 
around 21 months of age.   
Child behaviour had clear patterns of influence on both the content and connectedness 
of parental MST.  Regrading content (i.e., type and quantity of mental state terms used by 
parents), children’s helping behaviour, personal distress, and amusement were associated with 
increased later parental MST, whereas social referencing was associated with decreased later 
parental MST.  Regarding connectedness, children’s appropriate responses to the 
experimenter’s distress (helping and empathic concern) were linked to parents making more 
appropriate comments on internal and mental states, whereas children’s inappropriate 
responses (personal distress and amusement) were linked to parents making more comments 
that were not attuned to the child’s current mental state (i.e., initiation and unconnected 
utterances).  Of all the bivariate relations between earlier child response and later parental talk 
(content or connectedness) only one was significantly moderated by child age: the positive 
association between personal distress in the pain task and increased later parental talk about 
the child’s emotions, with the increase in Child-Emotion terms significant for all, but greater 
for children over 21 months. 
Analyses of the moderating and mediation effects of child socio-cognitive 
understanding indicate that mirror self-recognition may influence the effects of parental mental 
state talk, but children’s own mental state vocabulary does not.  Furthermore, all significant 
moderating or mediating effects were limited to associations between parental talk and 
children’s later helping behaviour, empathic concern, or social referencing.  Parental talk about 
simpler mental concepts (the child’s own mental states and the visual perception of others) was 
specifically beneficial for the empathic helping and concern of non-recognisers.  Contrary to 
my prediction that the helping and empathic concern of recognisers would specifically benefit 
from parental MST (especially more complex MST), only recognisers’ social referencing 
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benefited from parental MST (talk about the child’s thoughts and knowledge), and parent talk 
about their own desires was detrimental to the empathic concern of recognisers.   
Taken together, these findings indicate that parents scaffold their discourse about 
mental states to support the development of appropriate, other-oriented responses (such as 
helping behaviour and sympathy) towards someone in need, while reducing self-focused 
personal distress, and that—of key interest to the current research—they adjust their MST in 





The objective of this longitudinal study was to closely examine the developmental 
progression from goal- to emotion-based helping, and assess how children’s socio-cognitive 
understanding and parental mental state talk work together to move toddlers along this 
progression.  Drawing on a social constructionist framework, I argued that complex, emotion-
based helping behaviour develops through parent-child engagement in simpler, everyday goal-
based helping activities, with parents scaffolding toddlers’ ability to comfort and assist through 
mental state talk that is sensitive to their child’s mental states and developmental stage.  
6.1.1 Summary of hypotheses 
Recall that my hypotheses were categorised in four sections (in line with the four key 
aims of my study).  First, I expected that instrumental helping would not only precede, but be 
a prerequisite to both sadness- and pain-based helping.  Second, I expected that children’s 
mental state vocabulary and conceptual understanding of self would predict the emergence of 
empathic helping, while showing no relation to instrumental helping.  Although early helping 
behaviour has been widely researched, this study is the first to examine the onset of 
instrumental and empathic helping behaviours in individual children as the behaviours emerge.  
Third, I expected that parental MST would only influence sadness- and pain-based helping, not 
instrumental helping, and that parents’ mental state utterances would need to be connected to 
the child’s mental state to have these benefits.  A novel aspect of this study is my coding of the 
connectedness of parental MST to children’s speech and actions, allowing semantic 
connectedness of parental language to be assessed with pre- and early-verbal children.  Fourth, 
I expected that any benefits of parental MST would be moderated by children’s ability to 
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recognise themselves in a mirror, and at least partially mediated by children’s own mental state 
vocabulary. 
In the following two sections, I discuss my findings regarding the developmental 
progression of helping behaviours and the influence of child factors.  I then turn to the role of 
parents’ MST, discussing the direct effects of parental input and the interactive, bidirectional 
relations between parents’ MST (both connected and unconnected) and children’s developing 
social understanding. 
 
6.2 The Developmental Progression of Goal- and Emotion-based Helping 
The findings of my longitudinal study support the broad developmental trajectory 
formed by cross-sectional research, with children between the ages of 15 and 26 months 
helping an unfamiliar adult with instrumental tasks more readily than emotion-based problems.  
Over 50% of my sample demonstrated instrumental helping before their sadness- or pain-
oriented helping emerged.  Moreover, as I predicted (A1, A2), instrumental helping at earlier 
timepoints showed unique predictive relations with empathic helping 2-3 months later.  These 
findings provide important insight into the nature of the relation between these different forms 
of helping.  Instrumental and empathic helping often appear unrelated when measured within 
a single timepoint (Dunfield & Kuhlmeier, 2013; Dunfield et al., 2011), and involve distinct 
neural processes (Paulus, 2014).  Yet my findings show that for most children, early mastery 
of helping in a goal-based situation is linked to greater proficiency in assisting with emotional 
problems 2-3 months later.  As the predictive relation between instrumental and empathic help 
was unidirectional, and accounted for earlier empathic helping, it is unlikely the association 
merely reflects a propensity to help, or a generally richer social environment.  Parental use of 
language about mental states has been shown to increase children’s empathic helping 
(Brownell et al., 2013; Drummond et al., 2014).  It may be that parents differ in their use of 
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instrumental situations as scaffolding for emotional situations, with some talking about 
emotional and mental states in relation to the goal at hand more than others (e.g., “I know you 
don’t want to tidy up, but you have to” compared to “Be a good boy and tidy up”).   
Additionally, I found evidence to support past findings that children help with sadness 
earlier than pain (Bandstra et al., 2011; Dunfield & Kuhlmeier, 2013).  The three different 
forms of helping were significantly scalable in the order of Instrumental>>Sadness>>Pain at 
all four timepoints, and cross-lagged correlations indicated that earlier sadness-oriented 
helping had a unique predictive relation with later pain-oriented helping.  However, in contrast 
to the finding of overall scalability, sadness- and pain-oriented helping had no significant order 
of onset (although there were strong trends of sadness helping emerging first), suggesting that 
for a significant minority of children, although helping with sadness and pain may be related, 
one is not a necessary step in the development of the other.  It is possible that children 
(especially those in daycare or with siblings) have more experience and modelling of how to 
respond to others’ sadness than pain, and therefore find helping with sadness easier.  It has also 
been suggested that sadness, as a purely affective response, may be easier for young children 
to understand than the combined affective and physical experience of pain (Bandstra et al., 
2011).  My findings indicate that children experience more personal distress (i.e., emotion 
contagion) when witnessing sadness than pain, and that personal distress is linked to increased 
empathic concern and helping (a finding I will return to in detail below), so it is possible that 
higher ‘contagion’ of a basic affective state like sadness provides increased drive to alleviate 
the victim’s distress.  Yet it is important to note the tendency to help more readily with sadness 
was far from universal.  Further research is needed to tease apart the mechanism of why 
individual children differ in their willingness and ability to help with sadness compared to pain. 
Individual differences in onset order were present across all three helping behaviours.  
Although over half my sample developed instrumental helping before sadness- or pain-based 
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helping, my results reveal this is far from a universal progression.  Approximately one in four 
children demonstrated no sequence of onset, showing one pattern one month (such as 
instrumental and pain, but no sadness) and a conflicting pattern the next.  A small group of 
children (6–8%) developed helping behaviours in a pattern that was consistent but contrary to 
my hypotheses, demonstrating empathic helping before they helped with instrumental goals.   
The reason for these individual differences in developmental progression may be due 
to differences in why children helped.  A strength of my study was the examination of a range 
of helping and non-helping behaviours in goal- and emotion-based situations, allowing deeper 
insight into children’s understanding of the situation and motivation for responding.  At two of 
the four timepoints, children who helped more quickly (in all three tasks) also displayed more 
amusement during sadness and pain tasks, suggesting that many toddlers are providing aid in 
a playful way, rather than out of concern for the victim’s distress.  Two possible reasons for 
‘playful’ help present themselves.  First, that the child lacks the emotion knowledge to 
understand the victim’s display of distress and misreads the situation as a game.  Second, more 
intriguingly, that the child’s understanding of emotion is sophisticated enough that they see 
through the experimenter’s pretence of distress.  As the associations between helping and 
amusement were both within and between simulations (e.g., amused and more helpful in the 
sadness task, amused in the sadness task and more helpful in the pain task), the theory of a 
‘sensitive to pretence’ child better explains the findings.  Children with emotion understanding 
sensitive enough to realise the experimenter was only pretending to be hurt or upset may (a) 
respond as if the interaction was a game, and (b) be more sensitive to the experimenter’s 
distress cues in other simulations.  Children who are oblivious to the experimenter’s distress 
may ‘help’ more in play, but would have little reason to help more in other simulations where 
they expressed no amusement.  I will return to this point in section 6.4, with discussion of 
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positive associations between parental MST and child amusement that provide further support 
for the latter explanation.  
Assessing non-helping behaviours also revealed interesting links between helping 
behaviour and personal distress.  Contrary to previous findings that personal distress shows no 
or negative association to empathic helping (Liew et al., 2011; Zahn-Waxler et al., 1992), 
children’s personal distress in the sadness and pain tasks showed positive associations with 
concurrent helping in instrumental and sadness tasks and later helping in sadness and pain 
tasks.  This contrast with past research may be due in part to the level of distress measured.  
Recall that children who displayed extreme personal distress (bursting into tears) in the current 
study were excluded from later helping tasks, and therefore excluded from the analyses in 
question, meaning these findings only reflect effects for children who experienced mild to 
moderate distress (moving away from experimenter, seeking proximity to parent).  Thus, 
experiencing some distress in response to the distress of others may be more other-oriented 
than previously thought.  Personal distress was the only response to be very consistent across 
tasks and times, suggesting the tendency to become distressed when exposed to others in need 
is more trait-like than situational.  Yet, controlling for child-led parental proximity (my proxy 
measure of inhibited temperament), which was negatively associated with helping, did not alter 
the effects of personal distress.  Children’s distress in response to others’ distress may be a 
temperament-based reaction, but it predicts their helping and concern for others over and above 
their tendency to be fearful of novel situations. 
Individual differences in executive functioning may determine how heightened arousal 
due to temperamental inhibition drives the child to respond, with emotion regulation skills 
being key to whether the child responds in a self-focused or other-focused manner.  Toddlers’ 
ability to manage their negative emotions when under stress increases later empathic concern 
and prosocial behaviour with peers (Taylor, Eisenberg, Spinrad, Eggum, & Sulik, 2013), and 
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Effortful Control—an aspect of executive functioning—moderates the influence of 
temperamental inhibition on prosocial behaviour, with high Effortful Control allowing 
inhibited children to override their dominant response to others’ distress (to withdraw from the 
situation and seek comfort) in order to approach the victim and provide the aid motivated by 
their increased concern (Rothbart, 2007; Stifter et al., 2009).  Moreover, vagal tone—a 
physiological measure of parasympathetic nervous system functioning that reflects sensitivity 
to arousal and ability to regulate emotions in distressing situations—has been shown to have a 
u-shaped relation with preschoolers’ prosociality, with moderate vagal tone predicting greater 
prosociality than low or high vagal tone (which reflect low arousal and low emotion regulation 
respectively) (Miller, Kahle, & Hastings, 2017).  Having excluded children who displayed 
extreme distress, my findings specifically reflect the effects of heightened arousal on children 
with greater emotion regulation, providing further evidence that the tendency to be emotionally 
affected, but not overwhelmed, by the distress of others increases prosociality. 
Although children displayed personal distress across all three helping tasks, they 
consistently demonstrated more empathic concern for the victim during sadness and pain tasks, 
providing support for my argument that, while very young children may provide help in 
instrumental contexts, this ‘helping’ is not driven by empathic concern for the victim’s distress.  
Although there were very few significant associations between empathic concern and later 
helping behaviour (few enough that the significant associations were likely to have occurred 
by chance), children’s empathic concern towards the experimenter during laboratory tasks 
predicted their later empathic helping with their family and familiar peers (as measured by 
parent-report), providing tentative evidence that empathic concern may be an early signal of 
children’s propensity to actively help.  
In sum, my findings support my hypothesis that helping in goal-based situations is a 
form of scaffolding for empathic helping.  Instrumental helping had a unique, unidirectional 
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predictive relation with later sadness- and pain-oriented helping, and children’s empathic 
concern for the experimenter in both goal- and emotion-based situations predicted their later 
empathic helping in the lab and at home.  However, my examination of children’s individual 
responses over a three-month period revealed the progression from goal- to emotion-based 
helping is not universal, indicating that individual differences between children and their 
environments determine the developmental course of helping behaviours.   
 
6.3 The Influence of Child Factors on Emerging Prosociality  
6.3.1 Age and helping behaviour 
In contrast to studies comparing the performance of age-based groups often months 
apart (Dunfield & Kuhlmeier, 2013; Svetlova et al., 2010; Warneken & Tomasello, 2007), 
testing age as a continuous variable showed few significant effects of age on helping behaviour 
(positive relation only to helping in Time 1 pain task and Time 2 sadness task)—an especially 
telling finding given the high demands of the helping tasks used in this study.  During the 
instrumental tasks, the experimenters refrained from reaching for or naming the desired object 
or action—signals that have been shown to be important for eliciting the help of children under 
18 months (Brownell et al., 2013; Svetlova et al., 2010; Warneken & Tomasello, 2007).  My 
empathic helping tasks were also more demanding than those used in many studies, with the 
experimenters giving no explicit cues or requests for help—prompts Svetlova and colleagues 
(2010) argue are important for scaffolding young children’s response to emotion-based 
problems.  That children in my sample performed equally well on 10 of the 12 helping tasks 
irrespective of age suggests something other than chronological age is driving the helping 
behaviour of 15- to 26-month-olds.   
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6.3.2 Socio-cognitive understanding and helping behaviour 
Contrary to my hypotheses (B1), there was little evidence that children’s mental state 
vocabulary or mirror self-recognition increased empathic helping.  Children’s mental state 
vocabulary did show some positive cross-sectional associations to helping and concern in the 
empathic helping tasks, and a negative cross-sectional association to empathic concern in the 
instrumental task.  Yet these associations were very limited (only 3/56 correlations significant), 
and cross-lagged analyses showed mental state vocabulary to have no longitudinal influence 
on helping or empathic concern in any task.  Although these results were contrary to my 
hypotheses, they did not actually conflict with past research.  Past findings that children’s 
mental state vocabulary is associated with helping behaviour and empathic concern have been 
drawn from cross-sectional studies (Garner, 2003; Garner et al., 2008; Nichols et al., 2009), 
therefore my (very limited) finding that child mental state vocabulary shows only a concurrent 
relation to helping and concern indicates that, if there is an association between the two 
variables, it is correlational rather than causal.  In other words, children who can talk about 
mental states may tend to also be more helpful and concerned for others, but mental state 
vocabulary does not drive or directly facilitate the motivation or ability to help and comfort 
others.  During the early preschool years, children appear to be primarily learning how to use 
mental state words in context rather than demonstrating understanding of the conceptual 
meaning behind the words, with meaning emerging over time through social practice (Budwig, 
2000; Nelson, Amsel, & Byrnes, 2002).  Therefore, it may be that children’s mental state 
understanding is socially constructed alongside their prosociality and concern for others, with 
mental state vocabulary a cooccurring product of the triadic interaction between parent, child, 
and the world, rather than an aspect of the interaction that directly influences prosociality.    
Although replication with further longitudinal research is needed, these findings imply that 
explicit mental state understanding is not necessary for the emergence of empathic helping. 
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Similarly, my findings suggest that children’s ability to recognise themselves in the 
mirror does not directly influence goal- or emotion-based helping.  In keeping with findings 
that language about the self and emotions is not associated with instrumental helping (Gross et 
al., 2015; Newton et al., 2014a), recognisers and non-recognisers did not differ in the amount 
of instrumental help they provided, and self-recognition showed no within-timepoint precursor 
relation with instrumental helping.  Yet, unlike previous research that found children who 
recognise themselves in the mirror help others in emotional distress more readily than those 
who cannot (Bischof-Köhler, 2012), I found no cross-sectional differences in the empathic 
helping of recognisers and non-recognisers, and longitudinal analyses revealed only one 
association between self-recognition at Time 1 and empathic helping three months later: a 
negative effect on pain-oriented helping.  However, at both times it was measured, self-
recognition did show significant precursor relations with sadness- and pain-oriented helping.  
These seemingly mixed findings suggest the ability to recognise oneself in the mirror precedes 
the development of empathic helping, but does not lead to immediate proficiency in providing 
spontaneous help to others in emotional distress.  It is worth noting that I also found no cross-
sectional or longitudinal relations between self-recognition and empathic concern in any 
helping task, therefore the contrast with Bischof-Köhler’s (2012) findings—where the 
definition of ‘helper’ combined active attempts to help and empathic concern for the victim—
are not due to differences in the form of empathetic response measured.  
Although children’s mental state vocabulary and mirror self-recognition were not 
linked to helping behaviour as I expected, score on the UCLA Self-understanding questionnaire 
(Stipek et al., 1990) was cross-sectionally and longitudinally linked to empathy-based 
responses (helping, empathic concern, and distress) in the empathic helping tasks.  
Additionally, the UCLA questionnaire was a unique predictor of later score on the EmQue 
empathy questionnaire (Rieffe et al., 2010), after controlling for children’s general vocabulary.   
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So why was the UCLA a significant predictor when mirror self-recognition—a measure 
found to concurrently predict empathic helping in the past—showed no casual links to 
children’s empathic concern or helping behaviour in emotion-based situations?  The emergence 
of mirror self-recognition appears to be a progression rather than an all-or-nothing insight, with 
the age children first pass (around 17 months) not reflecting the age at which they pass reliably 
(around 19 months) (Courage et al., 2004), and both past research (Taumoepeau & Reese, 
2014) and the current study have found that toddlers’ performance on the mirror task is not 
associated with their score on the UCLA Self-understanding questionnaire.  Combined with 
these past findings, the current study’s very limited effects of mirror self-recognition and 
greater effect of the UCLA indicate that mirror self-recognition may not be the most 
appropriate measure for testing a relation between self-other understanding and prosociality in 
young toddlers.  It may be that the UCLA, which taps children’s self-recognition, language 
about self and other, and autonomy seeking across contexts, is a more sensitive measure of 
young toddlers’ self-other understanding.   
As Courage et al. (2004) found that individual children passed the mirror task 
inconsistently between the ages of 17 and 19 months, over a third of my sample were of an age 
where their mirror task performance in any given session cannot be interpreted as certain 
understanding (or lack thereof) of self and other.  Admittedly, Bischof-Köhler’s (2012) seminal 
work used a sample of 16- to 24-month-olds (a similar age range to the current study), but with 
a larger sample (126 versus the current study’s 70) meaning it is likely more of her sample had 
reached consistency on passing the mirror task.  The only other published study (to my 
knowledge) that has found a link between mirror self-recognition and empathic helping used 
samples of 19-month-olds—and found a significant association only for German, not Indian, 
children (Kärtner, Keller, & Chaudhary, 2010).  Although the link between mirror self-
recognition and prosocial behaviour in toddlerhood is widely cited, this may be an issue of the 
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“file drawer problem” where many non-significant findings have gone unpublished 
(Oostenbroek, Slaughter, Nielsen, & Suddendorf, 2013).   
That is not to say that self-other understanding does not play a role in the development 
of empathic helping.  My finding of links between the UCLA questionnaire and children’s 
sadness-oriented empathic concern and at-home prosociality provide tentative evidence that 
conceptual understanding of ‘self’ and ‘other’ is linked to increased concern for, and prosocial 
behaviour towards, others.  Although limited, my findings regarding the effects of self-concept 
on helping behaviour arguably provide support for both mechanisms proposed in Imuta and 
colleagues’ (2016) recent meta-analysis of the relation between ToM and prosocial behaviour.  
Firstly, that mirror self-recognition was shown to precede empathic, but not instrumental, 
helping, is in line with the idea that ToM enables prosocial behaviour, but does not compel it 
to emerge, and, secondly, the weak but significant relation between self-concept (as measured 
by the UCLA) and empathic responding, supports the theory that ToM is one influence on 
prosocial behaviour out of many—but is likely not the most important (Imuta et al., 2016).   
6.3.3 Influences on onset order of helping behaviours 
There were no differences between the Instrumental-first, Sadness-first, and No Pattern 
groups in demographic and methodological characteristics, or child language and socio-
cognitive skills.  However, children who helped with pain before instrumental or sadness had 
parents with significantly less formal education than children who showed instrumental or 
sadness helping first, or no consistent pattern.  Recall that parental education was only related 
cross-sectionally to instrumental and sadness-based helping (and only at Time 4), with lower 
parental education linked to increased helping, meaning children of lower education parents 
are not helping in instrumental and sadness tasks less than their peers—or even that they are 
helping in pain tasks more.  Instead, they appear to find helping with pain an easier or more 
enjoyable first step into the realm of helping others.   
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As children’s responses showed limited change over time, with increases only in 
instrumental helping and sadness-oriented empathic concern across the three-month period of 
the study, I could not test whether the factors discussed above predicted the growth of 
children’s empathic helping.  Future research could assess the development of sadness- and 
pain-based helping across a longer period, determining whether (a) children who help with pain 
first continue to help more with pain than sadness through early childhood, and (b)  child socio-
cognition or parental education influences the continuing increase and mastery of different 
forms of empathic helping. 
6.3.4 Section summary 
Overall, these findings suggest children’s self-other understanding plays a role in the 
development of empathic, but not instrumental, helping, yet these relations are not strong or 
consistent enough to imply that socio-cognitive understanding alone is driving the progression 
from goal- to emotion-based helping.  Analysing potential predictors of the onset order of 
helping behaviours indicates that parental education may play a role in determining the 
situation in which children will first offer spontaneous help.  Low maternal education has been 
linked to low cooperation in toddlers (Morgan, Farkas, Hillemeier, & Maczuga, 2009), but I 
could not find any studies that specifically examined effects of parental education or socio-
economic status (SES) on helping behaviour.  As the influence of parental education differed 
between within-timepoint and longitudinal analyses, cross-sectional research may have 
underestimated or misinterpreted the effects of this aspect of home environment.  Examining 
the role of parental education and input may be key to deepening understanding of how parent-
child interactions influence the way in which toddlers learn to help others.   
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6.4 The Influence of Parental MST on Emerging Prosociality: The 
Effects of Content and the Importance of Connectedness  
6.4.1 Increasing complexity in parental talk about mental states  
In keeping with past research (Drummond et al., 2014; Taumoepeau & Ruffman, 2006), 
parents of my 15- to 26-month-old sample talked more about desires than emotions or 
cognitions during joint play, and referred more to the child’s mental states than their own 
mental states or those of others.  These findings support the theory that parents scaffold 
toddlers’ understanding of mental states through first talking about concepts that are easier to 
infer from an agent’s action (such as reaching for a desired item) and are less abstract (because 
they pertain to the child’s own internal experiences).  Additionally, the effects of parental talk 
about emotions (as measured in the Book Task) and desires were moderated by child age, with 
talk about both of these relatively simple mental state concepts beneficial for the empathic 
helping and concern of children under around 20 months, yet detrimental to children over 
around 20 months—providing further evidence that talking about desires and emotions has 
different effects depending on the child’s developmental level. 
Interestingly, the connectedness of parents’ MST changed over a two-month period.  At 
Time 2 (when children were between 16 and 24 months), parental talk about mental and 
physical states was predominantly appropriate—meaning parental utterances were 
semantically connected to what the child was saying, doing, or attending to.  Yet at Time 4 
(when children were between 18 and 28 months), there were no significant differences between 
the frequencies of appropriate, initiation, and unconnected mental state utterances, and 
physical state utterances were mostly unconnected.  Furthermore, the benefit of appropriate 
MST (for sadness-oriented empathic concern) was significant only for children under around 
20 months—the only effect of connectedness to be moderated by child age.  Appropriate 
utterances are arguably pitched at an ‘easier’ level, with parents linking their talk about mental 
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states to actions, objects, and concepts the child is already focused on, ensuring a rich 
conceptual framework from which the child can draw meaning about the mental state term used 
by the parent.  Yet this ‘easiness’ may not always be beneficial.  One of the key components 
of effective scaffolding is that the parent challenges the child, pitching information just above 
the child’s current level of understanding (Vygotsky, 1978).  Benefits of unconnectedness for 
language development have been postulated as far back as the 1970s, with Gleason’s (1975) 
‘Bridge Hypothesis’ suggesting that fathers (as secondary caregivers) converse with their 
children in a less-attuned manner than mothers, and, in doing so, challenge their children to 
adapt their linguistic methods in order to make themselves understood (Lovas, 2011; 
Tomasello, Conti-Ramsden, & Ewert, 1990).  It may be that parents decrease their emphasis 
on connectedness as children develop, expanding their mental state talk to a wider range of 
topics than the activity the parent-child dyad is engaged in, and introducing more abrupt subject 
changes, thereby scaffolding increasingly complex, abstract talk about mental and internal 
states.  
6.4.2 The effects of content and connectedness on emerging prosociality 
As predicted (C1, C2), parental MST was linked to increased helping behaviour and 
empathic concern and decreased personal distress.  Additionally, as expected (C3), these 
relations were present only for helping behaviour and empathic concern in sadness and pain 
tasks, not instrumental tasks (although negative associations with personal distress were 
present for all three helping tasks).  These findings add to the evidence discussed above that 
helping with instrumental goals is not driven by understanding of the victim’s negative mental 
state, while providing further evidence that understanding mental and internal states increases 
the drive and ability to help others in emotional or physical distress.  That personal distress 
effects were present in all three tasks is in keeping with the fact that personal distress was most 
consistent across tasks, providing further evidence that this response is driven more by the 
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child’s temperament than the specific situation or parental input about mental states.  Similarly, 
the positive associations between parent MST and children’s amusement during the pain task 
(although limited) support my earlier argument that children’s amusement in response to the 
experimenter’s distress is due to advanced social understanding (i.e., correctly identifying that 
the experimenter is pretending), not low understanding and misreading of the situation.   
In keeping with previous findings that only connected MST predicts increases in 
children’s socio-cognitive understanding (Ensor & Hughes, 2008; Meins et al., 2013), only 
parents’ appropriate and initiation mental state, physical state, and visual perception terms 
were positively linked to helping behaviour and empathic concern.  As with the effects of the 
content and referent of MST, and in keeping with my hypotheses (C5), these effects of 
connectedness were specific to empathy-based responses in the sadness and pain tasks 
(although significant associations were limited, with only 6/126 significant).  Moreover, there 
was limited evidence that of unconnected mental state terms may be associated with decreased 
empathic concern towards others’ sadness that I believe is worth examination in future studies.  
Past research has identified limited effects of unconnected or non-attuned mental state 
comments (McMahon & Bernier, 2017 for review), with the infrequency of such comments 
(around 1.5% of utterances) posited as a reason for the lack of clear associations.  The 
frequency of unconnected mental state comments in the current study was much higher (26-
41%), perhaps allowing negative effects of unconnected MST to be observed.  Yet it should be 
noted that the observed effect was limited to one significant correlation out of 14 comparisons, 
and was only marginally significant after controlling for children’s empathic concern in the 
earlier sadness task, so should be treated as only tentative evidence of negative effects of 
unconnected MST.  Replication is required—especially of the surprisingly high rate of 
unconnected MST using my connection to speech and action coding system.   
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6.4.3 Bidirectionality in the relation between parent talk and child responses 
In addition to the novelty of my connectedness coding protocol, my research was one 
of very few studies to examine potential bidirectionality in the relation between parental input 
and children’s prosocial behaviour.  In keeping with previous findings that child prosociality 
elicits more sensitive parenting (Barnett et al., 2012; Newton et al., 2014b), I found that 
children’s empathy-based responses during earlier helping tasks predicted increases in their 
parents’ talk about internal and mental states.  Unlike the effects of parental talk on later child 
behaviour, which influenced responses only in the empathic helping tasks, children’s behaviour 
in all three helping tasks (instrumental, sadness, and pain) influenced parents’ later talk.  This 
expected finding (C4) indicates that parents are reading their children’s signals across goal- 
and emotion-based contexts, and using these behavioural cues to adjust how they talk about 
mental states.  Recall that as these analyses were novel and exploratory, I made no specific 
predictions about how different child responses during helping tasks would influence parental 
talk.  The results revealed a clear pattern: children’s helping behaviour, empathic concern, and 
personal distress increased later parental use of mental state, physical state, and visual 
perception terms, whereas children’s social referencing decreased parental use of these terms.   
These findings raise two interesting points.  First, that personal distress and amusement 
had similar effects to helping behaviour and empathic concern provides further evidence these 
responses reflect greater understanding of, and concern for, others’ mental states than 
previously thought.  Second, although children’s social referencing appeared uninfluential in 
all other analyses (limited relations to other responses, no associations with socio-cognitive 
understanding, and only one significant correlation out of a possible 25 with earlier parental 
talk), the tendency of children to look to their parent or the second experimenter during the 
helping tasks (indicating they were uncertain how to interpret the situation or respond) appears 
to encourage parents to talk less about mental states.  Intuitively, one may think that a child 
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signalling their uncertainty about someone else’s problematic situation would prompt parents 
to increase their talk about thoughts and feelings to bolster understanding of others’ goals and 
distress.  Instead, it was linked to decreases in use of a wide range of visual, internal, and mental 
state terms (including overall and proportional MST), with all marginal and most non-
significant correlations in the same direction.  It is possible that social referencing prompts 
parents to use other socialisation methods to scaffold appropriate responses to others in need 
(e.g., modelling helping behaviours and caring actions, such as giving a hug).  It is also possible 
that children’s uncertainty in these situations reflects a decrease in parents’ social confidence 
or engagement in social interactions (perhaps due to life stress or depression) that also reduces 
parental MST.  That none of the associations between social referencing and the content or 
referent of later parental talk remained significant after controlling for parent talk at the earlier 
timepoint (whereas the relations with all the other responses did), supports the latter 
explanation—that a third factor both increases social referencing and decreases parental MST.  
Further research is needed to determine the mechanism of this link between toddlers’ high 
uncertainty when faced with other’s problems and decreased parental MST. 
Children’s responses also influenced the connectedness of parents’ later talk about 
mental states, physical states, and visual perception.  Again, child responses in all three helping 
tasks affected later parent talk, but the pattern of influence was different across the tasks.  
Effects of empathy-based responses (helping, empathic concern, personal distress) differed 
between instrumental and empathic tasks.  In the instrumental task, it was children’s active 
attempts to help that influenced later parental connectedness, with instrumental helping linked 
to increased appropriate MST and decreased unconnected physical state terms (although only 
the association with physical state terms remained significant after cross-lagging).  In the 
empathic helping tasks, it was children’s empathic concern and personal distress that 
influenced later parental connectedness, with empathic concern in both sadness and pain tasks 
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linked to increased appropriate MST and decreased unconnected visual perception terms, and 
personal distress in both sadness and pain tasks linked to increased unconnected physical state 
terms.   
It is the effects on appropriate MST and unconnected visual terms that are especially 
interesting, as only approximately a third of mental state terms at Time 4 were appropriate, and 
over half of the visual perception terms were initiation, meaning these relations are not simply 
a reflection of the associations between empathic concern and total use of MST and visual 
perception terms (whereas over half the physical state terms at Time 4 were unconnected, so 
this relation may merely reflect the overall positive relation between personal distress and 
physical state terms).  Additionally, the effects of empathic concern remained significant after 
controlling for the connectedness of parents’ earlier talk, providing support for the idea that 
children’s expressions of concern for others in distress actively improve the connectedness of 
parent discourse about visual perception and mental states.   
Children’s social referencing in instrumental and sadness tasks showed consistent links 
to decreased initiation and unconnected mental state terms—associations which, unlike the 
effects on content and referent or parental talk, remained significant after cross-lagging.  In 
other words, although the association between high social referencing and decreased overall 
parental MST appears to be correlational, social referencing appears to actively decrease 
parental use of specifically initiation and unconnected mental state utterances.  Both these 
forms of utterance reflect a lack of attunement on the parent’s side, with the initiation code 
being more a measure of the child’s propensity to follow their parent’s lead on a new topic and 
the unconnected code reflecting a lack of connection between both partners in the dyad.  
Therefore, if it is the case that social referencing does have some casual influence on decreasing 
MST—rather than the relation being solely due to a third factor—it appears that it specifically 
decreases parents’ non-attuned comments.  
222 
In sum, there appears to be a bidirectional relation between parent talk about internal 
and mental states and children’s responses to others in need and distress.  My findings support 
the body of research that indicates parents talk about mental states in an increasingly complex 
manner, and contributes new evidence that (a) parents also change the connectedness of their 
talk, becoming less connected (and therefore more challenging) as children develop, and (b) 
parents adjust the content and connectedness of their mental state discourse in response to their 
child’s current signals of empathy, social understanding, and confidence during helping 
situations.  I now turn to discussion of the final element of the current study: how children’s 
socio-cognitive understanding may add yet another layer to the complex, interactive processes 
from which prosociality develops by mediating or moderating the effects of parental input.  
 
6.5 Interaction Between Child Factors and Parental Talk 
6.5.1 Mediation by children’s mental state vocabulary 
None of the significant effects of parental talk about mental states were mediated by 
children’s own mental state vocabulary.  Although this conflicts with my predictions (D1), it 
is in keeping with the results of my analysis of longitudinal relations between children’s mental 
state vocabulary and their empathy-based responses to someone in need.  Previous findings of 
children’s mental state talk mediating benefits of adult talk have focused specifically on the 
benefits of children’s emotional state vocabulary (Cigala et al., 2015; Eggum et al., 2011; 
Ornaghi et al., 2017).  It may be that, much as the affective aspects of ToM are more beneficial 
for prosociality than the cognitive aspects (Imuta et al., 2016), it is children’s ability to label 
and talk specifically about emotions that drives increases in helping behaviour—an effect lost 
in my broad measure of children’s internal and mental state vocabulary.  Future research should 
examine the effects of cognitive and affective talk separately, considering Imuta and 
colleagues’ (2016) suggestion that understanding the thoughts of others provides children with 
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skills necessary for prosocial behaviour, but understanding (and therefore empathising with) 
others’ emotions provides the motivation to act prosocially.   
6.5.2 Moderation by mirror self-recognition 
In contrast to past research and my hypothesis (D2), I found little evidence to suggest 
that only the empathic helping of children capable of recognising themselves in the mirror 
benefits from parental talk about mental states.  Indeed, I found evidence to the contrary, with 
parents’ talk about their own desires detrimental specifically to children able to recognise 
themselves.  However, my finding that parents’ talk about their own visual perception and the 
child’s mental states was beneficial specifically to the empathic helping and concern of non-
recognisers supports past findings that these simpler, more tangible concepts are especially 
beneficial to children in the early stages of developing socio-cognitive understanding.  As 
discussed in section 6.3.2, using a single timepoint measure of mirror self-recognition may not 
be a sensitive test of self-other understanding in children under 19 months.  Future research 
that includes a high proportion of children likely to be within the ‘inconsistent recognisers’ age 
group should use multiple tests of self-recognition conducted within a short timeframe 
combined with other self-understanding measures (such as the UCLA) to examine whether 
children’s burgeoning self-other understanding moderates the influence of parental talk about 
mental states.  
 
6.6 Conclusions  
Taken together, the findings of the current study support my argument that instrumental 
helping is an important step in the development of helping with emotion-based problems, and 
that parents use increasingly complex and challenging MST to scaffold children’s ability and 
willingness to alleviate the distress of others.  My findings regarding the direct and moderating 
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influences of child factors indicate support for an adapted version of emotion-sharing models 
of prosocial development.  Such models state that self-other understanding allows emotion 
contagion to become empathic concern, which then drives helping behaviour (Paulus, 2014 for 
review).  Yet, in the current study, empathic concern and mild to moderate personal distress 
both motivated emotion-based prosocial behaviour, with limited evidence that children’s self-
other understanding influenced prosociality.  I propose that children’s ability to regulate their 
negative emotions moderates the benefits of experiencing distress in response to others’ 
distress—and is perhaps a stronger moderator than self-other understanding.  My findings also 
provide support for the social-normative model of the development of helping (Paulus, 2014 
for review), that argues prosociality develops from parents facilitating emotion understanding 
and actively scaffolding helping behaviour.  The current research not only supports the theory 
that parents scaffold their children’s other-oriented prosociality, it provides novel evidence that 
(a) earlier helping in instrumental contexts plays a role in the development of empathic helping, 
and (b) the developmental process is not unidirectional; parents adjust their MST depending 
on their child’s current behaviour in helping situations.   
 
6.7 Limitations of the Current Study and Directions for Future Research  
I originally aimed for a sample of 120, with around 40 children in each aged-based 
cohort in order to assess the cohorts separately, yet had difficulty recruiting in the relatively 
small town of Dunedin.  Although my sample was on the larger side of normal for similar work 
(Brownell et al., 2013; Svetlova et al., 2010) and power analysis showed that with the full 
sample of 70 children I had 80% power, the wide age range (with only 22-25 children in each 
cohort) may have concealed effects specific to a certain age group.  Future research is needed 
to examine how the relations observed in the current study may differ for children in early, 
mid, and late toddlerhood.  
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Differences in instrumental and empathic helping behaviour may, in part, be due to my 
task design.  Children were provided with more information about the desired outcome in the 
instrumental tasks, with the final cue stating a specific outcome (e.g., “The toys need to go in 
the bag”) rather than the broad outcome expressed in the empathic tasks (“I need something to 
make me feel better”).  This may have increased the difference in difficulty between 
instrumental and empathic tasks, especially for younger children, who have previously been 
shown to help only after the experimenter named a target object (Svetlova et al., 2010).  
Moreover, all participants saw the tasks in the same order (instrumental, sadness, pain).  
Although this is beneficial for examining change in behaviour over time, Dunfield and 
Kuhlmeier (2013) found children were more likely to help with injury if they saw the pain 
simulation first, indicating an order effect I have not controlled for.  Toddlers have been shown 
to be discerning about whether someone deserves their sympathy, behaving more prosocially 
towards someone expressing justified distress than a ‘cry baby’ who becomes upset without 
cause (Chiarella & Poulin‐Dubois, 2013; Hepach et al., 2013).  Although my sadness and pain 
simulations involved genuinely distressing problems, it may be that many children found the 
two events in close succession (with similar scripted cues) unbelievable.  Future research 
should counterbalance between participants (half seeing pain first at every timepoint) allowing 
for measurement of change over time while also testing task order effects.  
I was the primary coder and, as experimenter and author, was familiar with the 
participants, the hypotheses, and children’s scores at previous timepoints.  Double-coders were 
blind to the hypotheses and had no contact with the participants, but they were not blind to 
participants’ previous scores.  Although inter-rater reliability with blinded double-coders was 
good-to-excellent for all measures, coding may have been subconsciously influenced by 
children’s prior performance (although, as many of my hypotheses were not supported, my 
knowledge does not seem to have unduly impacted the findings).  The observed findings 
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require replication with coders that are completely unfamiliar with the hypotheses and 
participants—preferably with separate people coding each timepoint and task. 
A next research step would be to examine parental use of MST during instrumental 
tasks to determine whether parents focusing on thoughts and feelings during goal-based 
interactions increases children’s later empathic helping.  Future research could also examine 
the relations observed in the current study over a longer period.  As the sessions in my study 
were only three months apart at most, the timeframe may have been too short to fully observe 
the longitudinal effects of children’s socio-cognitive understanding and parental MST.  It 
would be especially interesting to examine the bidirectional relations between children’s 
responses and parental MST over several months (and more than two timepoints).  It may be 
that the cyclical relation changes as children develop, with parents and children adapting to 
different aspects of each other’s input as children grow in mastery. 
 
6.8 Thesis Summary 
In sum, in this thesis I examined the developmental progression from goal- to emotion-
based helping, and assessed how children’s socio-cognitive understanding (as measured by 
mental state vocabulary, mirror self-recognition, and the UCLA Self-understanding 
questionnaire) and parental mental state talk work together to move toddlers along this 
progression.  The findings provide compelling evidence that young children’s empathic helping 
develops through triadic interaction between the child, parent, and the world—during both 
goal- and emotion-based contexts.  Instrumental helping was shown to be a necessary step in 
the development of empathic helping for the majority of the sample, with evidence of a unique 
predictive relation between instrumental helping and empathic helping three months later.  
Parental talk about mental states positively influenced children’s later empathy-based 
responding in the empathic, but not instrumental, helping tasks, with the current study 
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providing tentative evidence that connected MST is particularly helpful, especially for younger 
children.  Moreover, the current research provided the first (to my knowledge) assessment of 
bidirectionality in the relation between parental MST and prosocial behaviour, finding that 
parents do indeed adjust the content and connectedness of their MST in response to their child’s 
current behaviour in both goal- and emotion-based helping situations.  Additionally, my 
findings indicate that personal distress (at mild to moderate levels) is more other-oriented than 
previously thought; children’s personal distress was linked to increased empathic responding 
and higher parental MST (in both directions: increasing in response to earlier parental MST 
and prompting parents to increase their later MST).  Together, toddlers and their parents build 
children’s understanding of minds, practice and model ways to assist others, and transform 
young children’s empathetic distress into other-oriented concern.  
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Appendices 
Appendix A:  Parent information, consent form, and debrief sheet 
The current research was part of a larger study examining social understanding in 
toddlerhood.  The parent information presented here is for the study as a whole.  
 
A1 Information sheet for parents and guardians 




The Foundations of Social Understanding in Toddlerhood 
INFORMATION  SHEET  FOR  PARENTS and GUARDIANS 
 
Thank you for showing an interest in this project.  Please read this information sheet 
carefully before deciding whether or not to participate.  If you decide to participate 
we thank you.  If you decide not to take part there will be no disadvantage to you of 
any kind and we thank you for considering our request.   
 
What is the Aim of the Project? 
The major aim of this project is to understand how all the skills toddlers learn during 
their second year support their social and emotional understanding of people.    
 
What Type of Participants are being sought? 
We seek 120 15 to 26-month-old children and their principal caregiver living in the 
Dunedin region.  These children and their caregiver will be recruited via the Early 
Learning Project at the Psychology Department at the University of Otago as well as 
via day care centres and through newspaper advertisements.   
    
What will Participants Be Asked to Do? 
Should you agree to take part in this project, you and your child will be asked to: 
• Visit the Psychology Department at the University of Otago for up to 45 minutes 
once a month for 4 months.   
At these visits:   
• Your child and the researcher will play games together 
• You and your child will be videoed playing with some toys and reading a short 
picture book.   
• These sessions will be video-taped so that the researchers can later analyse the 
tapes.   
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After each assessment at the Psychology Department you will be thanked for 
your participation with a $10 voucher and a compilation DVD of the 4 sessions will be 
sent to you after the final visit.  We will also enter each family who completes the 4 
visits into a draw to win a $50 grocery voucher.  
Please be aware that you may decide not to take part in the project without any 
disadvantage to yourself of any kind. 
 
What Data or Information will be Collected and What Use will be Made of it? 
• We will gather video information about your child’s development which we 
will later analyse 
• We will also ask you to fill out a questionnaire about your child’s language 
development as well as questionnaires about yourself (e.g., how much 
education you have, how much child care your child is involved in).   
• We will assess your child’s language and social development by asking 
them to look at some toys and pictures. 
 
The data will be stored on computer in the Principal Investigator’s lab.  Access to 
this information will only be available to the lead researchers, and research 
assistants, who will be responsible for transcribing the data and entering the results 
into a database.  Any student access to the data for research projects will be 
closely monitored by the supervisors (lead researchers). 
 
The data collected will be securely stored in such a way that only those mentioned 
above will be able to gain access to it.  At the end of the project any personal 
information will be destroyed immediately except that, as required by the 
University's research policy, any raw data on which the results of the project 
depend will be retained in secure storage for five years, after which it will be 
destroyed. 
The results of the project may be published and will be available in the University of 
Otago Library (Dunedin, New Zealand) but every attempt will be made to preserve 
your anonymity. 
You will be notified of the results of the study when all the data collection has been 
completed and the results analysed. 
 
Can Participants Change their Mind and Withdraw from the Project? 
You may withdraw from participation in the project at any time and without any 
disadvantage to yourself of any kind. 
 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel 
free to contact either:- 
Dr Mele Taumoepeau, Department of Psychology, 479 4029, mele@psy.otago.ac.nz  
Professor Ted Ruffman, Department of Psychology, 479 7670, tedr@psy.otago.ac.nz 
Jess Aitken, doctoral student, Department of Psychology 021 100 6912, 
jessaitken24@gamil.com 
Dr Chris Perkins, Research Assistant, Department of Psychology, (03) 470 3497, 
childstudy2015@gmail.com.  
 
This study has been approved by the University of Otago Human Ethics Committee. If you have any 
concerns about the ethical conduct of the research you may contact the Committee through the 
Human Ethics Committee Administrator (ph 03 479 8256). Any issues you raise will be treated in 
confidence and investigated and you will be informed of the outcome.  
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A2 Consent form for parent/guardian 
 
[Reference Number 14/007] 
 
The Foundations of Social Understanding in Toddlerhood 
CONSENT  FORM  FOR PARENT/GUARDIAN 
 
I have read the Information Sheet concerning this project and understand what it is 
about.  All my questions have been answered to my satisfaction.  I understand that I 
am free to request further information at any stage. 
 
I know that:- 
 
1. My participation in the project is entirely voluntary; 
 
2. I am free to withdraw from the project at any time without any disadvantage; 
 
3. I will be video-taped 
 
4. Personal identifying information [video-tapes] will be destroyed at the conclusion 
of the project but any raw data on which the results of the project depend will be 
retained in secure storage for at least five years; 
 
5. I will be provided with a $10 voucher after each visit to the Psychology 
Department and I will be entered into a draw to win a $50 grocery voucher if I 
complete the study; 
 
6. The results of the project may be published and will be available in the University 
of Otago Library (Dunedin, New Zealand) but every attempt will be made to 
preserve my anonymity.  
I agree to take part in this project. 
 




This study has been approved by the University of Otago Human Ethics Committee. If you have any concerns about 
the ethical conduct of the research you may contact the Committee through the Human Ethics Committee 
Administrator (ph 03 479 8256). Any issues you raise will be treated in confidence and investigated and you will be 




A3 Debrief sheet for parent/guardian 
 
The Foundations of Social Understanding in Toddlerhood 
 
What is Social Understanding?  
Learning about other people’s internal states (e.g., emotions, desires, thoughts) is challenging 
for young children because internal states are ‘inner’ and therefore unobservable (i.e., you 
can’t directly see another person’s thoughts or feelings). In order to understand how another 
person is feeling and thinking, children often have to learn use ‘clues’ such facial expressions 
and behaviour. Learning to understand other people’s internal states is important as it forms 
the basis of compassion and empathy, and allows children to understand and predict other 
people’s behaviour.  
 
We know from previous research that by the age of four, children do have a reasonable 
understanding of other people’s internal states. Although we know that young children do 
acquire an understanding about other’s internal states during the first few years of life, it is still 
unclear exactly how they acquire this knowledge.  The current study aimed to help bring clarity 
to this issue by assessing parent-child interactions and children’s developing social 
understanding.  
 
The Importance of Parental Input 
Learning theory holds that during the first four years of life children undergo a very rapid stage 
of learning about people’s internal states and that parental input is very important for 
facilitating this learning. In the current study, we assessed parent-child conversations in an 
attempt to discover the types of parental input that is most helpful for children’s developing 
social understanding.  
 
Children’s Developmental Trajectory to Social Understanding 
Learning theory also holds that the type of parental input that is most useful for children’s 
social understanding will be different at different stages of development. Physically, children 
often progress from rolling, to sitting, to crawling, to standing, to walking, with each step 
incrementally building on the previous milestone and with parents gently supporting 
progression. In the same way, we want to discover what the ‘social milestones’ are with 
regards to cognitive insights that allow for a child to advance to the next level of social 
understanding. 
 
Language Measures (The MCDI, The Reynell)  
With any child development study, it is important to take measures of children’s language. 
This helps us to ascertain whether children have the necessary vocabulary and 
comprehension to understand what is being asked of them and to provide a verbal 
response. With our study, language is a particularly important measure. Social understanding 
and language acquisition have a bi-directional relationship; better language allows for a 
better understanding of the social world, and, adversely, an understanding of people’s 
internal states allows for better language acquisition.  
 
Measures of Self-Concept (Mirror and UCLA questionnaire) 
There has been some recent research that suggests that a child’s understanding of ‘self’ is an 
important milestone for their developing social understanding. During the mirror task you 
surreptitiously put a blue spot on your child’s cheek. We were interested to see whether the 
child would touch the spot on their face—indicating recognition of their physical self—and 
whether the onset of this behaviour coincided with other advancements is social 
understanding.  
 
Measures of Social Understanding  
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Emotion Videos: During the study, your child watched a video of a baby crying and a baby 
laughing. Some research has found that we automatically mimic minute facial reactions 
and, by a process of reverse processing, this could provide a basis for social understanding. 
Discrepant Desires: During the discrepant desires tasks, the experimenter emoted positively 
toward some broccoli and negatively toward some chips and then asked the child to ‘give 
me some’. Of interest was whether the child gave the experiment the food item that they 
themselves like (i.e., typically the chip) or whether they understood that the experimenter 
had a desire that differed from their own and gave them the broccoli. Mental State Terms: 
One of the questionnaires that you completed had a list of mental state terms. Previous 
research has indicated that children’s understanding and use of such terms is a good 
indicator that they have an underlying concept of the mental state term that they are using 
(such as, ‘think’ ‘remember’ ‘sad’). Perspective Taking Task: Another interesting aspect of 
social understanding is knowing that another person’s visual perspective can differ from 
one’s own (that you can’t necessarily see what I can see). During the experiment we asked 
your child to show you some toys. Of interest was whether or not the child would understand 
when you could (or couldn’t) see the toys that they were showing you (i.e., that when you 
have your eyes shut, hand over eyes, turned away).  
 
Helping Tasks  
At each session, the experimenter experienced a setback to a goal she was trying to 
achieve (such as putting the toys away), an event which made her sad (such as being told 
off by the second experimenter), and an event which caused her pain (such as stubbing her 
toe). We are interested in how children’s reactions differed between distress types and over 
the four sessions, and how their responses related to the milestones in social understanding 
outlined above. Children typically assist others with goal-based problems (such as the spilt 
toys) before they provide aid for a problem involving an internal state (such as pain or 
sadness). Alleviating another's emotional distress is cognitively and emotionally demanding, 
requiring the helper to interpret emotional cues, understand what actions may help, and 
then override their empathic experience of distress to provide the aid they wish to give.   
 
The Book Reading Task, The Free Play Task (playing with the yellow and red bag of toys on 
the mat) and the Tidy Up Task (getting children to tidy up the toys) 
These tasks were used to assess parent-child conversations. That is, we deliberately set up 
situations that might encourage conversation between parent and child. We know that 
parents are helping to facilitate their child’s developing social understanding, but we want 
to learn from parents by trying to ascertain and identify exactly what type of conversational 
style is most likely to support a child’s understanding of mental states at different stages of 
development.  
 
Thank you once again for your participation in our study. Understanding parental input and 
children’s incremental social insights will help us to map out a developmental trajectory for 
social understanding during the first few years of life. If we understand how ‘normal’ 
development occurs, we will have a ‘yard stick’ for understanding exactly what goes wrong 
in cases of atypical development such as autism and other developmental disorders.  
 
What if Participants have any Questions? 
If you have any questions about our project, either now or in the future, please feel free to 
contact either: 
Dr Mele Taumoepeau, Department of Psychology, 479 4029, mele@psy.otago.ac.nz  
Jess Aitken, PhD student, Department of Psychology 021 100 6912, childstudy2015@gmail.com 
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Appendix B:  Parent Questionnaires 
B1 Demographical information  
 
Social and Language Development 
Department of Psychology, University of Otago 
 
All information that you provide us with is strictly confidential and will be securely stored in such a 
way that only the researchers directly involved in this project will have access to it. The data 
included in the final project will not be linked to you or your child.  
 
Child’s date of birth _______________ 
Child’s gender___________________ 
Gender and date of birth of siblings (e.g. “1 older brother 27/09/2009, 1 younger sister 01/08/2011”)  
__________________________________________________________________________________  
__________________________________________________________________________________ 
Which ethnic group(s) does your child belong to? (Tick the box(es) that apply) 
• New Zealand European 
• New Zealand Maori 
• Samoan 
• Tongan  
• Cook Island Maori 
• Fijian 
• Tokelauan 
• Niuean  
• Chinese 
• Indian 
• Other (e.g., Dutch, Japanese) Please state ________________________________ 
Parent Information 
1. Occupation of mother:______________________________________ 
2. Occupation of father:_______________________________________ 
What is your highest educational qualification? (Tick the box that applies to you, and where 
applicable, your partner). 
 
Mother 
• No High School Qualification 
• High School Qualification 
• Diploma  
• University undergraduate degree 
• University postgraduate 
degree/diploma 
Father 
• No High School Qualification 
• High School Qualification 
• Diploma 
• University undergraduate degree 
























B3 Mental state vocabulary checklist (MSvocab) 
 
 
Child code:     Date:    Time point:   
Please tick the words that your child understands or understands and says 
Desire 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
want                 afraid (that)      dream               
hope                 like   prefer   
wish                  love   keen on   
care (about)            
 
Cognitive 
                    Under-            Under- 
                               stands           stands 
                                                    and 
says 
                  Under-            Under- 
                           stands           stands 
                                                 and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
think                         believe                wonder               
know                expect                    
COGNITIVE 
hard (difficult)   guess (guess 
what?) 
  mean (I 
mean that) 
  
remember   Dream (to 
dream) 
  real   
forget         
 
Physical State 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
cry                 hurt                    giggle             
smile              In pain                sick   
laugh                   
 
Emotion 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
annoyed             mad   fun   
hurtful                 scared   interested   
bored                  frightened   frustrated   
unhappy             afraid   missed   
feel bad            worried   disgusted   
sad                    shocked   o.k. (feel 
o.k.) 
  
upset                  shy   Good (feel 
good) 
  
fed up              surprised   better   
miserable          pleased   excited   
cross            happy   angry   








                    Under-            Under- 
                               stands           stands 
                                                    and 
says 
                  Under-            Under- 
                           stands           stands 
                                                 and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
he   mine   yourself   
Her   my   these   
Hers   myself   they   
him   our   this   
his   She   those   
I   that   us   
it   their   we   
me   them   you   
your         
 
 
Modulations of Assertion 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
                  Under-            Under- 
                           stands           stands 
                                                 and says 
                    Under-            Under- 
                               stands           stands 
                                                    and says 
Might   Maybe   Perhaps   
Bet   Wonder   Reckon   
Curious   Suppose   Figure   
Expect   Certain   Guess   
Sure   Certainly   Must   
Definitely   Could be   probably   




B4 UCLA Self-understanding questionnaire 
 
 
Self-description and Evaluation                 CODE                                           TIME  
 
Does _________________ever use general evaluative terms about himself or herself (e.g., 
"I'm a good girl,") (Susie's pretty")? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does ____________ever resist your help by saying "do it myself," "Cindy do it or the 
equivalent? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _______________ever use general evaluative terms when talking about someone ( 
e.g.," bad dog, Johnny’s bad or mean"X 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does  _________________ ever say "l can’t?” 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _______________ever use descriptive terms that contain some evaluation (e.g" "sticky 
hands," point to toys and say "dirty" or 'broken")? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does ________________ever use his/her own name (e.g, "Give it to Andrew," 'Andrew 
truck")? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _____________ ever insist on wearing certain clothing? 
 
Definitely  not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does __________________ use the word me? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _______________ use the word “mine”? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _______________ know whether she/he is a girl or boy? 
 
Definitely not  sort of  definitely 
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------------------------------------------------------------------------------------------------------- 
Does ______________ ever use the word “I"? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _________________ describe himself/herself by physical characteristics (e.g" curly 
hair” 
 




Does ______________ recognize himself/herself in the mirror (identify himself/herself by 
name; point to mirror when you say where is _____ ?')? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _________________ ever call attention to something about himself/herself like hair or 
clothing? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does ________________ communicate likes and dislikes verbally? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _____________________ recognize himself/herself in pictures? 
 
Definitely not  sort of  definitely  
------------------------------------------------------------------------------------------------------- 
Does _____________ ever call attention to something he/she did (e.g., "Look what I did," or 
by gesture-showing you something she/he did? 
 




Emotional Response to Wrongdoing and Self-Regulation 
 
Does your child ever seem upset when calling your attention to something he/she 
has done wrong?  
 









Appendix C:  Coding Protocols 
C1 Helping Tasks 
Keyboard shortcuts for Interact 
Cue Behavioural Response Empathic Concern Personal Distress  
1 = Nonverbal 4 = Post-Cue 1 Help Z = None (zero) N = No/mild distress 
2 = Describe problem 5 = Post-Cue 2 Help T = Transient M = Moderate distress 
3 = Express need 6 = Post-Cue 3 Help S = Sustained E = Extreme distress 
 R = Social referencing   
 H = Hypothesis testing   
 I = Imitation   
 A = Amusement   
 
 
Coding will occur between the cues “Oh no!” and “All better” 
Each cue and each response will be logged as they occur.  
At cue to stop coding (“all better”) empathic concern and distress intensity codes will be 
assigned. 
 
Note: In the ‘Move the Pens’ task, children may give E. a pen before he/she says, “Oh no!”. 
This is still coded as an occurrence of Post-Cue 1 Help (4), as the simulation problem has 
begun the moment E. put the containers of pens on the table and sat down. (This is the only 
simulation where this can occur (unless E. is very late in saying “oh no”); helping E. tidy up 
before a simulation commences is not coded as Helping behaviour.) 
 
CUES 
Cues are given to the child providing information about the experimenter’s need and ways to 
resolve it. Three cues of increasing specificity are given:   
 
1 = non-verbal – prompted by the problematic event (‘oh no!’ cue to start coding) 
2 = description of problem 
3 = expression of need 
 





Instrumental Task Sadness Task Pain Task 
“Oh no!”  
“Argh” + *frustrated face* 
 
5 sec pause 
 
“The teddy is on the floor ” 
 
5 sec pause 
 
“The teddy needs to be on the 
shelf” 
 
5 sec pause 
 
Experimenter resolves problem 
and says, “All better” 
“Oh no!”  
*sniffles + sad face* 
 
5 sec pause 
 
“I feel sad” 
 
5 sec pause 
 
“I need something to make me 
feel better” 
 
5 sec pause 
 
Experimenter resolves problem 
and says, “All better” 
“Oh no!”  
“Ouch!” + *pain face* 
 
5 sec pause 
 
“I feel sore” 
 
5 sec pause 
 
“I need something to make me 
feel better” 
 
5 sec pause 
 
Experimenter resolves problem 






Spontaneous verbal or physical attempts to solve the experimenter’s problem, or alleviate 
his/her distress. (Different code given depending on which cue the behaviour followed: Post-
Cue 1, 2, 3.) 
Examples: 
-- Physical or verbal comfort (e.g., gives hug, pats arm, “There there”, “You okay”) 
- Vocalisations must be recognisable words (sympathetic sounds come under 
Empathic concern) 
-- Giving an item (e.g., toy, crayon)  
- This must be spontaneous, not a response to E. reaching for something 
-- Giving advice, (e.g., “be careful”, “just make another one”) 
-- Performing helpful action (e.g., rebuilding tower, trying to put monkey’s arm back on) 
- Completing the task the experimenter was attempting when he/she became 
distressed counts as Helpful action so long as the behaviour (e.g., putting block 
away) occurs in response to the problematic event (i.e., they weren’t tidying up 
before E. became distress). 
-- Attempting to distract or cheer up the experimenter 
- Not just child entertaining themselves or showing an item for their own interest 
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-- Demonstrating (e.g., how to put lid on box without pinching finger) 
-- Punishing object that caused experimenter’s distress (e.g., “Naughty table!”) 
-- Drawing parental attention to experimenter  
Clarifications: 
1. Giving an item can appear illogical (e.g., giving E. a piece of paper when he/she stubs 
her toe) 
2.   Drawing parental attention to experimenter must clearly be the child trying to get 
parent to help E., not just seeking/calling for help/comfort for themselves.  
3.    Looking around (as if looking for something to help) does not count – it’s too big an 
assumption to infer what the child is thinking/intending. 
4. Responding to E’s suggestions (such as saying “should I give it a rub?”) does not 
count. 
5. Prosocial utterances and action (e.g. giving an item, saying “there there”) are counted 
as one helping behaviour if they occur at the same time and two behaviours if they are 
separated by a pause (at least 3 sec) or someone else’s speech/action, or if they are an 
offer of a different object. (e.g., C: gives a crayon (behaviour 1) and then a piece of 




Attempts to learn more about the experimenter’s problem and how to respond by looking at 
parent or other adult when experimenter is distressed. 
Clarification:  
Gaze following the second experimenter as she leaves after telling off E. does not count (this 
is just showing interest in the 2nd experimenter’s actions). If child looks away from second 
experimenter (e.g., back to to E.) and then returns gaze to second experimenter, this is 




Attempts to label or understand the problem by making verbal statements or inquiries. 
Examples: 
-- Asking questions (e.g., “finger sore?”) 




Imitates the experimenter’s distress behaviour or re-enacts the event that caused the problem. 
Examples: 
-- Rubs own knee/toe/finger 
-- Points to own knee or toe, or holds finger up, and winces or says “Ow” 
-- Repeats the breaking motion of a toy 




Child smiles or laughs during the experimenter’s distress. 
 
EMPATHIC CONCERN 
This is a global rating of the child’s empathic concern over the course of the simulation. The 
empathic concern code is assigned at the end of the clip (when E. says “all better”), rather 
than as each sign of empathic concern occurs. It is a measure of whether the child displays 
empathic concern, and if so, how sustained the concern is throughout the simulation. 
 
Empathic Concern Description: 
Emotional arousal which appears to reflect sympathetic concern for the experimenter.  
Examples: 
-- Sympathetic statements or sounds made in a soothing voice (e.g., “Ooo ow”, “Oh no”). 
Repeating E.s “oh no” in a playful voice, does not count. 
-- Concerned or sympathetic facial expressions (e.g., furrowed brow, open mouth, corners of 
mouth turned down) 
-- Rushing toward experimenter while looking worried 
Clarifications:  
1. This code does not include Personal distress (emotions evoked by the experimenter’s 
distress that are more intense and self-focussed). Personal distress is coded with the 
global Personal Distress Intensity score assigned at the end of each simulation clip.   
2. Saying “oh no” must be soothing and sympathetic in order to count. Repeating E.s 
“oh no” in a playful voice does not count. If the child repeats E.s “Oh no” in a 
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sympathetic voice, then the utterance would be coded as empathic concern, and also 
as imitation. 
3. Startled affect in response to E.s problem, such as startling in response to the crash of 
E. hitting her toe, or looking shocked when the monkey’s arm comes off, does not 
count. The child must show concern directed toward the experimenter, not a self-
focussed response to the event.     
 
Empathic Concern Scale 
Level 1 – No Concern 
Throughout the simulation, the child displays no signs of empathic concern for the 
experimenter.  
Level 2 – Transient Concern 
Throughout the simulation, the child displays empathic concern in a transient or fleeting 
manner, interrupted by positive affect, playing, attending to something else, or becoming 
personally distressed. 
Examples: 
-- Child looks at E. with concerned affect for 5 seconds after E. hurts herself, then continues 
playing. 
-- Child makes a sympathetic sound (e.g. ow), and then becomes personally distressed and 
runs to their mother. 
-- Child rushes toward E. with a worried expression, then smiles and performs the prosocial 
behaviour of giving E. a toy to distract her.  
Clarification: The child may perform a prosocial behaviour while still displaying 
empathic concern (concerned affect, or sympathetic sounds). Empathic concern that 
co-occurs with a behavioural response is still counted when considering if the 
empathic concern has been sustained throughout the simulation. 
Level 3 – Sustained Concern 
The child displays empathic concern throughout the simulation, looking at the experimenter 
with concerned affect/vocalisations from the point where E. becomes frustrated / distressed to 
the point where the problem is resolved.  
Clarifications: 
1. Social referencing does not count as breaking the ‘continuity’ of their empathic 
concern. The child may look to their parent or the 2nd experimenter as much as they 
wish—as long as they return their concerned gaze to E. within 5 seconds. 
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2. Glancing away from the experimenter for 2 seconds or less does not count as breaking 
the ‘continuity’ of their empathic concern.  
3. As all cues are given regardless of whether the child helps or not, the experimenter’s 
problem is sometimes resolved before the cue to stop coding (“all better”) is given. To 
count as sustained concern, the child must only display empathic concern until the 
problem is resolved (i.e., the child performs a prosocial behaviour, and E. thanks 
them for it). 
 
PERSONAL DISTRESS  
This is a global rating of the intensity of the child’s personal distress over the course of the 
simulation.  The personal distress code is assigned at the conclusion of the clip (when E. says 
“all better”), rather than as each distress behaviour occurs, and is a measure of the overall 
severity of distress the child displays.  
 
Personal Distress Description: 
Child displaying distress in response to the experimenter’s distress. 
Examples:  
-- Frightened affect, whimpering or crying 
-- Child moves toward parent or initiates physical contact with parent 
-- Child moves away from experimenter  
-- Child displays self-distraction behaviours (e.g. fiddling with toys, kicking legs) 
Clarifications: 
To be coded as personal distress the behaviour must occur in response to the experimenter’s 
distress 
1. The behaviour must be different to the behaviour the child was displaying before the 
experimenter became distressed 
2. The behaviour must not be in response to another occurrence (such as the child 
becoming hurt or frustrated by their own play)  
 
Personal Distress Intensity Scale 
Level 1 – None/Very Mild  
Overall, child displays no personal distress, or shows only minor uncertainty/discomfort. 
-- Shifting weight/fidgeting   
-- Slight movement toward parent/away from experimenter (e.g., 2-4 steps) 
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-- Moving to parent and then spontaneously and immediately (within 2 secs) back to 
experimenter (without parent prompting the return) 
Level 2 -- Moderate 
Overall, child displays a mild to moderate amount of sadness or fear. Often involves child 
trying to escape the situation by removing themselves and/or turning away. 
Examples: 
-- Frightened affect (eyes wide, corners of mouth turned down or mouth open) 
-- Seeking close proximity (1 ft. or less) to parent (standing beside parent, or climbing into 
their lap) 
-- Hiding face in parent’s body 
Clarification: 
Moving toward parent must be in response to E.s distress, not the child clinging to 
parent already. If child is already in contact with parent, attempts to get even closer 
are counted 
Level 3 -- Extreme 
One or more occurrences of personal distress display severe sadness or fear. 
Examples: 
-- Whimpering or crying 
-- Calling for parent  
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C2 Parental Mental State Talk 
 
Keyboard shortcuts for Interact 
Speaker Non MS Content Connectedness 
p = parent 9 = unclear u = unclear 
t = toddler 0 = non mental state a = appropriate (connected)  
  i = initiation 
  f = failed 
 
Mental State Content by Referent 
Referring to self (parent) Referring to Child Referring to Other 
1 = visual perception g = visual perception q = visual perception 
2 = physical state h = physical state w = physical state 
3 = physical state emotion j = physical state emotion e = physical state emotion 
4 = emotion k = emotion r = emotion 
5 = desire l = desire s = desire 
6 = think b = think d = think 
7 = know n = know z = know 





In order to mark the events press the spacebar (the shortcut for ‘start event’) when the 
experimenters leave the room. Press spacebar again at the conclusion of the first utterance 
and then assign the relevant codes (starting with ‘x’ as an event marker). Once codes are 
assigned, press spacebar again to start the next event. Stop coding when the door opens again. 
 
Secondary coder: 
Begin coding with the file which already has the session partitioned into events. Play each 
event and assign the codes to the blank ‘speaker’, ‘content’, ‘referent’, and ‘connectedness’ 
class columns.  
 
Sweep 1: coded for speaker, content, and referent.   
Sweep 2: visual perception and internal and mental state content coded for connectedness. 





If a mental state or visual orientation term is repeated within an utterance code only the first 
occurrence of that term. 
Examples: 
Teddy is happy, so happy. 
Look (name), look what’s in here. 
Clarification:  
Double use of a word/utterance is not classified as a repeat if there is a pause of 2 seconds or 
more, or the other person has a ‘turn’ (verbalisation or action) between the first and second 
use of the word. 
 
Trumping rules 
Mental state and visual orientation terms trump non-mental state terms, therefore, if an 
utterance contains mention of mental/internal states or visual orientation it is coded as such. 
Clarifications: 
1. If an utterance contains mental state and visual orientation terms two codes are 
assigned to that utterance.  For example, P: “(name) look, what do you think is in 
here?” (refers to child’s visual orientation and thoughts)  
2. The same rule applies if the utterance contains more than one mental state term. For 




p = parent is speaker. All parental utterances are coded. 
t = toddler (child) is speaker. Child’s utterances are only coded if they are clear or the parent 
immediately repeats it. ‘Mama/Dada’ and variations thereof are only coded if clearly 
referring to the child’s mother/father (i.e., direct address that parent responds to or clear 
reference to the absent parent). Child repetitions of parent utterance are not coded. 
 
CONTENT 
0 =Non Mental State Talk 
Utterances which do not refer to mental or internal states (e.g., “That’s pizza.”) 
9 = Unclear 
Utterance or behaviour is unintelligible, or its content is otherwise unclear. 
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MENTAL STATE CONTENT 
Visual perception 
1 = referring to self (the parent) 
g = referring to the child 
q = referring to someone other than the parent or child (e.g., the teddy bear) 
Description: 
Utterances which refer to looking or seeing. These can be:  
Questions – e.g. “What can you see in the box?” 
Imperatives – e.g. “Look at what she is doing with the teddy.” 
Statements – e.g. “He’s looking in his lunchbox.” 
Clarifications: 
1. This code does not apply to the use of ‘see’ as a proxy for ‘find out’ (e.g. “let’s see”), 
or for the use of ‘looks’ as a proxy for ‘appears’ (e.g. “It looks like a cracker”).  
2. The word “look” without a stated referent implies the child is the referent. 
 
Physical States 
2 = referring to self (the parent) 
h = referring to the child 
w = referring to someone other than the parent or child (E.g., the teddy bear) 
Description:  Utterances which refer to internal physical states. 
Examples:  Sick, ill, in pain, sore, sleepy, tired, hungry, thirsty, better (in the sense of being 
well/healthy) 
Clarifications: 
1. Verbs such as running, sleeping, etc are not included 
 
Physical state emotions 
3 = referring to self (the parent) 
j = referring to the child 
e = referring to someone other than the parent or child (E.g., the teddy bear) 
Description:  Utterances which refer to physical states that represent a clear underlying 
emotion.  
Examples:  Cry, smile, laugh, giggle  
Clarifications: 
1. Includes all forms/variations, for example, crying, cries, etc. 
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Emotion 
4 = referring to self (the parent) 
k = referring to the child 
r = referring to someone other than the parent or child (E.g., the teddy bear) 
Description:  Utterances that contain references to emotions/feelings. 
Examples:  Happy, pleased, sad, hurt (not physical hurt, emotional), fear, scared, afraid, 
disgust, surprise, fright, angry, growly, grumpy, cross, mad, not pleased, not happy, unhappy, 
doesn’t look happy, feel good, feel bad, disappointed, worried, upset, enjoy, excited, 
interested, frustrated, missed, annoyed, hurtful, bored, fed up 
 
Desire 
5 = referring to self (the parent) 
l = referring to the child 
s = referring to someone other than the parent or child (E.g., the teddy bear) 
Description:  Utterances that contain references to desires. 
Examples:  Want, like, love, hope, wish, dream, prefer, keen on, hate 
 
Think genuine 
6 = referring to self (the parent) 
b = referring to the child 
d = referring to someone other than the parent or child (E.g., the teddy bear) 
Description:  These are genuine references to thinking (as opposed to conversational, which 
do not reflect on an awareness of or reference to a person’s thoughts). 
Examples:   
Think as a mental activity (e.g. “They’re thinking hard.”) 
Think as referring to beliefs (e.g. “Why do you think that?”) 
Clarifications: 
1. When used as a synonym for ‘think’, modulations of assertion are included under the 
‘think’ code. For example: sure, guess, reckon, certain, suppose, wonder, expect, bet 
Examples: 
“I suppose he’s getting ready for bed.” -- ‘suppose’ used as a synonym for ‘think’ 
“She’s sure she’s going to get a treat.” -- ‘sure’ used as a synonym for ‘believes’  
2. Conversational use of ‘think’ is not included in this code 
Examples:   
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- Directing attention within the conversation (not a genuine request for the child 
to share their thoughts, e.g., “I think I’m going to play with this now”) 
- Relinquishing the conversational turn (e.g., “What do you think of that?”) 
- Softening a command/request or reprimand (e.g., “I think we need to tidy up”)  
- Yes or no extensions (e.g., “I think so”) 
 
Know genuine 
7 = referring to self (the parent) 
n = referring to the child 
z = referring to someone other than the parent or child (e.g., the teddy bear) 
Description:  These are genuine references to knowledge (as opposed to conversational, 
which do not reflect on an awareness of or reference to a person’s knowledge). 
Examples:   
Know as lack of knowledge (e.g., “I don’t know what that is”) 
Know as questioning the source of knowledge (e.g., “How do you know that?”) 
Know as ability (e.g., “You know how to tie your shoelaces”) 
Clarifications: 
1. Conversational use of ‘know’ is not included in this code. 
Examples:   
- Directing attention within the conversation (e.g., “You know what?”) 
- Relinquishing the conversational turn (e.g., “You know, you should tell me”) 
- Softening a command/request/reprimand (e.g., “You know, we need to tidy up”) 
- Yes or no extensions (e.g., “I know, she went out the door.”)  
- “I don’t know” on its own. 
2. Use of ‘know’ as a proxy for ‘familiar with’ IS included in this code (e.g. “We know 
this picture, it’s a Mummy breastfeeding.”)  
 
Other cognitive states 
8 = referring to self (the parent) 
m = referring to the child 
v = referring to someone other than the parent or child (E.g., the teddy bear) 
Examples:  Remember, understand, forget, remind, realize, idea, consider, have in mind, 
daydream, dream (when asleep), mean, imagine, pretend (not as adjective), wonder, clever, 
expect (NOT “I expect so” in response to a question). 
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CONNECTEDNESS 
All visual perception, internal state, and mental state content must be coded for 
connectedness. 
 
u = Unclear 
Utterance or behaviour is unintelligible or its intent is unclear and therefore cannot be judged 
for semantic relevance to the other person’s turn. 
 
a = Appropriate (connected)   
Utterance or behaviour is semantically related to the utterance or behaviour of the other 
person’s previous turn.  
Example:  
C: *holds out a toy towards teddy* 
P: “Does teddy want it?” 
 
Clarification: 
The utterance or behaviour must be connected to the mental state the parent is talking about. 
For example, “You want to sit down?” is only a ‘connected’ use of the word ‘want’ if the 
child is expressing an urge to sit down. It is not connected if the parent is just trying to 
encourage the child to sit (but would be coded as an ‘initiation’ if the child voluntarily sat in 
response to the parent’s suggestion.   
i = Initiation  
Utterance or behaviour initiates a new topic which is both unrelated to the other person’s 
previous turn and successful in eliciting a semantically related response from the child. 
Example:  
P: Do you think the teddies want something (toy food) from the bag? 
C: *gives toy food to teddy* 
Clarifications: 
1. A look must be 2seconds or more to count as a response. The child glancing and then 
looking away is not included as a semantically related response to the parent’s speech 
or action. 
2. The child’s response does not have to be semantically connected to every aspect of 
the parent’s utterance. For example, if a child told to “sit down and look at the food” 
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begins examining the food but does not sit, the utterance is still coded as an 
‘initiation’.  
 
f =Failed (referred to in-text as unconnected) 
Utterance is directed to the child but fails to elicit a semantically related response. 
Examples:  
P: “Teddy’s hungry” 
C: *continues to play with other toys* 
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Appendix D:  Supplementary Statistics  
D1 Preliminary and Descriptive Analyses  
D1.1 Randomness of missing data 
For testing randomness of missing helping task data, all children without data on one 
or more helping tasks (n = 18) were classified as missing data, with the remainder (n = 52) 
classified as ‘complete’.  Many children were also missing data on the predictor variables, 
causing some variation in sample size; the relevant n or df is presented in the tables with the 
results.  Chi-square statistics were used to test for differences in presence of older siblings 
and mirror self-recognition between the ‘missing’ and ‘complete’ groups.  Independent t-tests 
were used to compare scores of the ‘missing data’ and ‘complete’ groups on parent 
education, child general and mental state vocabulary, and scores on the UCLA Self-
understanding and EmQue empathy questionnaires.  As general and mental state vocabulary 
scores were significantly skewed (see Appendix D1.2) log transformed MCDI and MSvocab 
used.  As visual perspective taking score was also skewed and unable to be normalised by 
transformation (Appendix D1.2) Mann-Whitney U tests were used for this variable. 
 
Tests of differences between children with missing and complete helping data in parent education, 
child general vocabulary (MCDI), mental state vocabulary (MSvocab), and score on the UCLA 
self-understanding and EmQue empathy questionnaires  
  t(df) p LLCI ULCI 
Parent education  0.066 (68) .948 -0.722 0.771 
MCDI T1 1.011 (68) .316 -0.525 0.172 
 T2 0.437 (63) .664 -0.454 0.291 
 T3  0.258 (61) .797 -0.381 0.294 
 T4 0.559 (61) .578 -0.471 0.265 
MSvocab T1 1.838 (68) .070 -0.425 0.018 
 T2 1.708 (67) .092 -0.486 0.038 
 T3  2.077 (63) .042 -0.512 -0.011 
 T4 1.105 (63) .273 -0.512 0.147 
UCLA T1 1.859 (68) .067 -8.508 0.301 
 T3 2.030 (63) .047 -0.222 -0.080 
EmQue T2 1.385 (68) .171 -0.934 5.173 




Tests of differences between children with missing and complete helping data in whether they had 
older siblings and were able to recognise themselves in the mirror 
  X2 p 
Older siblings                              (n = 70) 0.281 .596 
Mirror-recognition T1 (n = 70) 0.179 .672 
 T3 (n = 61) 0.851 .356 
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D1.2 Normality tests 
Normality tests used listwise exclusion across the Times at which the measure was 
administered.  The relevant n is reported in the tables alongside D statistics (and associated p-
values) from the Kolmogorov-Smirnov tests.   
 
 
Normality tests of child general language (MCDI) scores (n = 61) 
 Time 1 Time 2 Time 3 Time 4 
 D p D p D p D p 





.200* .073 .200* .074 .200* .127 .016 
Sqr-root 
transformed 





.350 .000 .374 .000 .310 .000 
 
.412 .000 





Normality tests of child mental state language (MSvocab) scores (n = 62) 
 Time 1 Time 2 Time 3 Time 4 
 D p D p D p D p 
Raw score .343 .000 .329 .000 .309 .000 .280 .000 
Log 
transformed  
.344 .000 .351 .000 .316 .000 .246 .000 
Sqr-root 
transformed 
.339 .000 .344 .000 .302 .000 .229 .000 
Reciprocal 
transformed 





Normality tests of UCLA scores (n = 65) 
  Time 1 Time 3 
  D p D p 
UCLA Raw score .107 .063 .092 .200* 





Normality tests of EmQue empathy questionnaire scores (n = 63) 
 Time 2 Time 4 
 D p D p 
Raw score .077 .200* .106 .074 




Normality tests of parental proximity (ParProx) scores (proxy for child inhibition) (n = 60) 
 Time 1 Time 2 Time 3 Time 4 
 D p D p D p D p 
Raw score .394 .000 .353 .000 .407 .000 .418 .000 
Log 
transformed  
.401 .000 .364 .000 .412 .000 .426 .000 
Sqr-root 
transformed 
.398 .000 .359 
 
.000 .410 .000 .423 .000 
Reciprocal 
transformed 
.405 .000 .370 
 




Normality tests of parental emotion talk from the Book Task (n = 66) 
 Time 1 Time 3 
 D p D p 




Normality tests of parental talk variables from the Play Task (n = 63) 
 Time 2 Time 4 
 D p D p 
Total parent utterances .074 .200* .064 .200* 
Non-MS utterances .058 .200* .169 .000 
MS utterances  .105 .084 .119 .026 
Proportional MST .139 .004 .092 .200* 
Self-Referent MST .183 .000 .216 .000 
Child-Referent MST .122 .020 .108 .063 
Other-Referent MST .227 .000 .227 .000 
Visual Perception terms .162 .000 .114 .042 
Physical State terms .410 .000 .329 .000 
Desire terms .125 .016 .128 .012 
Think/Know terms .150 .001 .153 .001 
General Cognitive terms .205 .000 .277 .000 
Appropriate MST .131 .009 .191 .000 
Initiation MST .185 .000 .141 .003 
Unconnected MST .210 .000 .156 .001 
Appropriate Visual Perception  .215 .000 .236 .000 
Initiation Visual Perception  .164 .000 .121 .022 
Unconnected Visual Perception  .256 .000 .181 .000 
Appropriate Physical State .505 .000 .505 .000 
Initiation Physical State .533 .000 .518 .000 
Unconnected Physical State .527 .000 .400 .000 
*This is a lower bound of the true significance 
 
 
D1.3 Testing possible covariates 
Gender effects 
 
Tests of differences between boys and girls in whether they were able to recognise themselves in the mirror 
  X2 p % of boys recognising % of girls recognising 
Mirror- 
Recognition 
T1 (n = 70) 1.334 .248 37.04 51.16 
T3 (n = 61) 0.184 .668 60.87 55.26 
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Tests of differences between boys and girls in child general vocabulary (MCDI), mental state vocabulary 
(MSvocab), and score on the UCLA self-understanding and EmQue empathy questionnaires 
  t(df) p LLCI ULCI Boys M(SD) Girls M(SD) 
MCDI T1 2.700(67) .009 -0.712 -0.107 70.07 (89.85) 168.64 (170.32) 
 T2 1.934(62) .058 -0.587 0.010 101.65 (112.27) 201.83 (206.52) 
 T3  2.524(61) .014 -0.621 -0.057 126.65 (121.73) 241.57 (215.97) 
 T4 2.564(60) .013 -0.569 -0.070 145.77 (129.73) 284.93 (218.08) 
MSvocab T1 2.575(68) .012 -0.445 -0.056 0.67 (1.04) 3.84 (6.12) 
 T2 2.551(67) .013 -0.514 -0.063 1.11 (2.12) 5.41 (7.97) 
 T3  1.299(63) .199 -0.412 0.087 2.00 (3.06) 6.08 (10.42) 
 T4 2.235(63) .029 -0.558 -0.031 2.36 (3.35) 8.68 (12.15) 
UCLA T1 2.721(68) .008 -9.259 -1.425 11.52 (6.37) 16.86 (8.85) 
 T3 3.110(63) .003 -10.923 -2.377 13.00 (6.65) 19.65 (9.10) 
EmQue T2 2.316(68) .024 -5.782 -0.429 14.78 (5.43) 17.88 (5.48) 




Helping behaviour differences between boys and girls  




T1 (n = 69) 485.000 1.099 .272 0.35 (0.63) 0.60 (0.88) 
T2 (n = 68) 359.500 2.601 .009 1.15 (1.16) 0.45 (0.67) 
T3 (n = 63) 442.500 0.538 .590 0.60 (1.04) 0.79 (0.94) 
T4 (n = 60) 422.500 0.606 .544 1.16 (1.03) 1.00 (0.97) 
 
Sadness Task 
T1 (n = 67) 457.000 1.304 .192 0.25 (0.53) 0.12 (0.39) 
T2 (n = 69) 535.000 0.709 .478 0.19 (0.48) 0.10 (0.30) 
T3 (n = 62) 431.500 0.903 .366 0.44 (0.87) 0.24 (0.63) 




T1 (n = 65) 448.000 1.113 .266 0.17 (0.38) 0.10 (0.37) 
T2 (n = 67) 533.500 0.157 .876 0.15 (0.46) 0.13 (0.40) 
T3 (n = 63) 461.000 0.386 .699 0.08 (0.28) 0.16 (0.62) 
T4 (n = 62) 438.500 0.627 .531 0.18 (0.61) 0.19 (0.52) 




Empathic concern differences between boys and girls  




T1 (n = 68) 515.500 0.494 .621 0.35 (0.56) 0.26 (0.45) 
T2 (n = 67) 507.000 0.409 .683 0.31 (0.47) 0.39 (0.59) 
T3 (n = 63) 461.500 0.288 .773 0.16 (0.37) 0.21 (0.47) 
T4 (n = 62) 452.000 0.181 .856 0.40 (0.58) 0.35 (0.48) 
 
Sadness Task 
T1 (n = 66) 439.000 0.962 .336 0.71 (0.62) 0.57 (0.67) 
T2 (n = 68) 453.500 1.347 .178 0.67 (0.78) 0.90 (0.74) 
T3 (n = 62) 396.000 0.940 .347 0.75 (0.74) 0.92 (0.71) 




T1 (n = 65) 426.500 0.948 .343 0.83 (0.76) 1.02 (0.79) 
T2 (n = 65) 348.000 2.340 .019 0.78 (0.75) 1.24 (0.75) 
T3 (n = 63) 402.500 1.113 .266 0.96 (0.68) 1.16 (0.72) 
T4 (n = 62) 406.500 0.853 .393 0.88 (0.88) 1.05 (0.74) 
Critical p = .013  (controlling for 4 comparisons within each task) 
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Personal distress differences between boys and girls  




T1  — — — — — 
T2 (n = 68) 538.000 0.345 .730 0.04 (0.20) 0.02 (0.15) 
T3 (n = 63) 430.500 1.480 .139 0.12 (0.33) 0.03 (0.16) 
T4 (n = 62) 425.500 1.735 .083 0.08 (0.28) 0.00 (0.00) 
 
Sadness Task 
T1 (n = 67) 473.000 0.950 .342 0.08 (0.28) 0.21 (0.51) 
T2 (n = 69) 566.000 0.020 .984 0.15 (0.36) 0.19 (0.51) 
T3 (n = 63) 454.000 0.580 .562 0.16 (0.47) 0.08 (0.27) 




T1 (n = 64) 433.500 0.927 .354 0.22 (0.52) 0.10 (0.30) 
T2 (n = 67) 480.500 1.354 .176 0.19 (0.40) 0.08 (0.27) 
T3 (n = 62) 435.000 0.593 .553 0.13 (0.34) 0.08 (0.27) 
T4 (n = 62) 414.500 0.909 .364 0.32 (0.48) 0.22 (0.42) 





Social referencing differences between boys and girls  




T1 (n = 69) 480.500 1.395 .163 0.12 (0.33) 0.26 (0.44) 
T2 (n = 68) 522.000 0.575 .565 0.08 (0.27) 0.14 (0.42) 
T3  — — — — — 
T4  — — — — — 
 
Sadness Task 
T1 (n = 67) 511.000 0.086 .931 0.33 (0.64) 0.28 (0.50) 
T2 (n = 69) 479.500 1.842 .065 0.04 (0.19) 0.21 (0.47) 
T3 (n = 63) 471.000 0.089 .929 0.20 (0.50) 0.16 (0.37) 




T1 (n = 64) 436.500 0.682 .495 0.17 (0.39) 0.29 (0.60) 
T2 (n = 67) 527.500 0.270 .787 0.15 (0.36) 0.12 (0.34) 
T3 (n = 63) 469.000 0.114 .909 0.28 (0.54) 0.24 (0.43) 
T4 (n = 62) 439.500 0.602 .548 0.12 (0.44) 0.14 (0.35) 





Amusement differences between boys and girls 




T1 (n = 69) 0.053 .818 7.69 9.30 
T2 (n = 68) 0.007 .933 7.69 7.14 
T3 (n = 63) 0.879 .348 4.00 10.51 
T4 (n = 62) 1.396 .237 0.00 5.41 
 
Sadness Task 
T1 (n = 67) 1.151 .283 0.00 4.65 
T2 (n = 69) 0.102 .749 3.70 2.38 
T3 (n = 63) 0.669 .414 0.00 2.63 




T1 (n = 64) 0.022 .882 8.33 7.32 
T2 (n = 67) 0.908 .341 7.41 2.50 
T3 (n = 63) 0.092 .762 4.00 2.63 
T4 (n = 62) 0.000 .988 8.00 8.11 





Influence of child gender on parents’ total use of emotion terms during the Book Task  
 U z p Boys M(SD) Girls M(SD) 
Time 1 Emotion terms (n = 70) 508.500 -.878 .380 2.93 (2.74) 3.60 (3.09) 
Time 3 Emotion terms (n = 66) 504.500 -.204 .838 8.58 (6.77) 7.83 (4.31) 
 
 
Influence of child gender on quantity, referent and content of parents’ mental state talk during the Play Task 





(n = 69) 
2 
Total parent utterances 514.000 0.803 .422 128.59 (26.98) 122.16 (29.00) 
Non-MS utterances 483.000 1.177 .239 110.56 (25.66) 101.74 (10.59) 
MS utterances  484.500 1.159 .246 18.04 (10.98) 20.42 (10.59) 
Proportional MST 470.000 1.333 .182 0.14 (.08) 0.16 (0.08) 
Self-Referent MST 461.500 1.450 .147 2.67 (2.57) 4.00 (4.08) 
Child-Referent MST 495.000 1.033 .302 12.15 (6.95) 14.32 (8.48) 
Other-Referent MST 514.000 0.835 .404 3.22 (4.30) 2.09 (2.61) 
Visual Perception terms 410.000 2.062 .039 12.63 (6.79) 9.81 (5.52) 
Physical State terms 543.500 0.609 .542 0.63 (1.55) 0.28 (.63) 
Desire terms 577.000 0.042 .966 11.48 (8.15) 10.91 (7.38) 
Think/Know terms 405.000 2.129 .033 4.56 (4.60) 7.49 (6.98) 





(n = 64) 
 
Total parent utterances 426.500 0.839 .401 148.32 (36.08) 136.69 (27.46) 
Non-MS utterances 374.500 1.556 .120 130.96 (32.00) 115.31 (21.58) 
MS utterances  416.000 0.985 .325 17.36 (9.47) 21.38 (13.50) 
Proportional MST 376.000 1.534 .125 0.12 (0.06) 0.15 (0.08) 
Self-Referent MST 359.000 1.790 .073 2.16 (1.52) 4.18 (4.24) 
Child-Referent MST 399.000 1.219 .223 11.48 (6.37) 14.59(9.18) 
Other-Referent MST 388.500 1.408 .159 3.72 (4.38) 2.62 (3.71) 
Visual Perception terms 302.000 2.560 .010 10.44 (4.31) 7.54 (4.40) 
Physical State terms 362.000 1.940 .052 0.96 (1.06) 0.54 (0.97) 
Desire terms 474.000 0.186 .852 11.48 (7.70) 11.08 (7.66) 
Think/Know terms 310.000 2.455 .014 3.56 (3.00) 7.28 (6.64) 
General Cognitive terms 430.500 0.812 .417 2.00 (3.04) 2.69 (4.72) 
Critical p = .004  (controlling for 12 comparisons) 
 
 
Influence of child gender on the connectedness of parents’ mental state talk during the Play Task 





(n = 68) 
2 
Appropriate MST 470.500 1.098 .272 8.54 (5.49) 10.79 (7.72) 
Initiation MST 418.000 1.759 .079 3.73 (3.94) 4.79 (3.57) 
Unconnected MST 504.500 0.679 .497 5.92 (5.19) 4.49 (3.78) 
Appropriate Visual Perception  496.000 0.794 .427 2.27 (2.52) 2.60 (2.46) 
Initiation Visual Perception  467.500 1.141 .254 5.54 (3.49) 4.60 (3.21) 
Unconnected Visual Perception  377.500 2.281 .023 3.77(3.44) 2.19 (2.62) 
Appropriate Physical State 547.000 0.243 .808 0.23 (0.59) 0.16 (0.43) 
Initiation Physical State 485.500 2.026 .043 0.19 (0.49) 0.02 (0.15) 





(n = 64) 
 
Appropriate MST 411.500 1.051 .293 5.04 (4.69) 6.77 (6.74) 
Initiation MST 444.000 0.601 .548 4.88 (3.76) 6.18 (6.12) 
Unconnected MST 462.000 0.352 .725 7.40 (6.51) 8.33 (7.30) 
Appropriate Visual Perception  469.000 0.271 .787 1.08 (1.26) 1.13 (1.59) 
Initiation Visual Perception  265.500 3.073 .002 6.20 (3.06) 3.85 (2.94) 
Unconnected Visual Perception  457.000 0.426 .670 3.12 (3.22) 2.54 (2.54) 
Appropriate Physical State 471.500 0.365 .715 0.20 (0.50) 0.15 (0.43) 
Initiation Physical State 447.500 1.017 .309 0.20 (0.50) 0.10 (0.38) 
Unconnected Physical State 401.000 1.491 .136 0.56 (0.92) 0.28 (0.60) 
Critical p = .004  (controlling for 12 comparisons) 
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Effect of parental education on child general vocabulary (MCDI), mental state vocabulary (MSvocab), 
and score on the UCLA self-understanding and EmQue empathy questionnaires 
                     MCDI               .                 MSvocab              .       UCLA    
. 
    EmQue   . 
  T1 T2 T3 T4 T1 T2 T3 T4 T1 T3 T2 T4 
Parent  
Ed 
Rs .224† .232† .254* .250* .112 .180 .166 .166 .270* .302* .049 -.049 
n 70 65 63 63 70 69 65 65 70 65 70 63 
† p < .10   * p < .05    
Effect of parental education on parental proximity (ParProx) and mirror self-recognition 
                Parent Proximity           .       Mirror      . 
  T1 T2 T3 T4 T1 T3 
Parent Ed Rs .106 .166 .018 .079 .056 .131 
n 70 69 63 61 70 61 
Effect of parental education on helping behaviour 
      Instrumental Helping     .         Sadness Helping        .           Pain Helping         . 
  T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 
Parent  
Ed 
Rs .007 .214† .080 .038 -.094 .204† -.022 .258* .029 .017 -.122 .079 
n 69 68 63 60 67 69 62 62 65 67 63 62 
† p < .10   * p < .05    
Effect of parental education on empathic concern 
      Instrumental Helping     .         Sadness Helping        .           Pain Helping         . 
  T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 
Parent  
Ed 
Rs .081 -.149 -.235† -.138 -.018 -.092 .184 .164 -.080 .028 -.036 .100 
n 68 67 63 62 66 68 62 62 65 65 63 62 
† p < .10 
Effect of parental education on personal distress 
      Instrumental Helping     .         Sadness Helping        .           Pain Helping         . 




— .075 -.046 -.122 .027 -.021 -.154 -.204 -.043 -.129 -.089 -.195 
n 69 66 61 60 67 67 61 60 65 65 60 60 
Effect of parental education on social referencing 
      Instrumental Helping     .         Sadness Helping        .           Pain Helping         . 
  T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 
Parent  
Ed 
Rs -.186 .091 — — .163 .049 -.198 -.012 -.029 .244† .176 .056 
n 69 66   67 67 61 60 65 65 61 60 





Spearman’s correlations between parent education and quantity of Book Task emotion terms  
  Time 1 Emotion terms (n = 70) Time 3 Emotion terms (n = 66) 




Spearman’s bivariate correlations between parent education and the quantity, referent, and content of 
parental talk during the Play Task  
 Parent Ed   Parent Ed 
Time 2 Play Task (n = 69) 
Total parent utterances 
 
.043 
 Time 4 Play Task (n = 64) 
Total parent utterances 
 
.203 
Non-MS utterances -.016  Non-MS utterances .137 
MS utterances  .200†  MS utterances  287* 
Proportional MST .202†  Proportional MST .250* 
Self-Referent MST .185  Self-Referent MST .394** 
Child-Referent MST .165  Child-Referent MST .217† 
Other-Referent MST .176  Other-Referent MST .184 
Visual Perception terms -.201†  Visual Perception terms -.105 
Physical State terms .127  Physical State terms .089 
Desire terms .137  Desire terms .211† 
Think/Know terms .257*  Think/Know terms .344** 
General Cognitive terms .022  General Cognitive terms .024 




Spearman’s bivariate correlations between parent education and the connectedness of parental mental and 
internal state talk during the Play Task 
 Parent Ed   Parent Ed 








Initiation MST .235†  Initiation MST .233† 
Unconnected MST -.084  Unconnected MST .203 
Appropriate Visual Perception  .186  Appropriate Visual Perception  .187 
Initiation Visual Perception  -.233†  Initiation Visual Perception  -.081 
Unconnected Visual Perception  -.368**  Unconnected Visual Perception  -.205 
Appropriate Physical State .074  Appropriate Physical State .173 
Initiation Physical State .083  Initiation Physical State .054 
Unconnected Physical State .036  Unconnected Physical State .066 
† p < .10   * p < .05   ** p < .01    
Effect of parental education on amusement 
      Instrumental Helping     .         Sadness Helping        .           Pain Helping         . 
  T1 T2 T3 T4 T1 T2 T3 T4 T1 T2 T3 T4 
Parent  
Ed 
Rs .212† .062 -.128 -.105 .064 -.222† -.030 .008 .073 .081 -.158 -.035 
n 69 66 61 60 67 67 61 60 65 65 61 60 




Spearman’s correlations between child general vocabulary (MCDI) and responses during the helping tasks at each Time  
  Helping Behaviour Empathic Concern Personal Distress Social Referencing Amusement 
  Instru Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 1                 
MCDI Rs .195 -.060 .103 .120 .058 -.005 — -.013 -.200 .104 .098 .013 .031 .063 -.017 
n 69 67 65 68 66 65 69 67 64 69 67 64 69 67 65 
Time 2                 
MCDI Rs .050 .103 .050 .077 .189 .224 .189 .002 -.169 -.006 -.025 .131 -.042 -.112 .027 
n 65 63 64 62 62 63 60 63 64 62 63 64 62 63 64 
Time 3                 
MCDI Rs -.153 -.006 .024 -.105 .199 .051 .107 -.065 -.044 — .085 -.152 .111 -.054 -.192 
n 59 59 59 59 58 59 59 59 58  59 59 59 59 59 
Time 4                 
MCDI Rs .004 -.047 .203 -.034 .315* -.008 -.169 -.130 -.166 — .054 .231
† -.145 -.117 .033 
n 60 60 60 60 60 60 60 60 60  60 60 60 60 60 






























Sibling effect on responses during the helping tasks 
 
Helping behaviour differences between children with and without older siblings 




T1 (n = 69) 561.500 0.081 .935 0.48 (0.75) 0.52 (0.83) 
T2 (n = 68) 515.000 0.432 .665 0.81 (1.02) 0.67 (0.90) 
T3 (n = 63) 368.500 1.764 .078 1.00 (1.20) 0.53 (0.98) 




T1 (n = 67) 466.000 1.293 .196 0.28 (0.61) 0.10 (0.30) 
T2 (n = 69) 539.000 0.620 .535 0.15 (0.36) 0.12 (0.40) 
T3 (n = 62) 432.500 0.625 .532 0.24 (0.66) 0.37 (0.79) 




T1 (n = 65) 348.500 3.630 .000 0.33 (0.56) 0.00 
T2 (n = 67) 504.500 0.855 .392 0.15 (0.36) 0.13 (0.46) 
T3 (n = 63) 455.000 0.552 .581 0.20 (0.65) 0.11 (0.39) 
T4 (n = 62) 375.000 2.286 .022 0.00 0.30 (0.70) 
Critical p = .013  (controlling for 4 comparisons within each task) 
 
 
Empathic Concern differences between children with and without older siblings 
  U z p Older Sibs 
M(SD) 





T1 (n = 68) 475.000 1.262 .207 0.37 (0.49) 0.24 (0.49) 
T2 (n = 67) 507.500 0.277 .782 0.36 (0.49) 0.36 (0.58) 
T3 (n = 63) 452.000 0.491 .624 0.24 (0.52) 0.16 (0.37) 




T1 (n = 66) 345.000 2.459 .014 0.84 (0.55) 0.49 (0.68) 
T2 (n = 68) 530.500 0.210 .834 0.85 (0.83) 0.79 (0.72) 
T3 (n = 62) 395.500 0.947 .343 0.96 (0.69) 0.79 (0.74) 




T1 (n = 65) 394.500 1.412 .158 1.13 (0.61) 0.85 (0.85) 
T2 (n = 65) 408.000 1.412 .158 0.88 (0.65) 1.15 (0.84) 
T3 (n = 63) 405.000 1.075 .282 1.20 (0.65) 1.00 (0.74) 
T4 (n = 62) 432.500 0.457 .648 1.04 (0.79) 0.95 (0.82) 
Critical p = .013  (controlling for 4 comparisons within each task) 
 
 
Personal Distress differences between children with and without older siblings 
  U z p Older Sibs 
M(SD) 





T1  — — — — — 
T2 (n = 68) 499.500 1.186 .236 0.00 0.05 (0.22) 
T3 (n = 63) 448.500 0.046 .963 0.08 (0.28) 0.05 (0.23) 




T1 (n = 67) 448.500 1.837 .066 0.04 (0.20) 0.24 (0.53) 
T2 (n = 69) 507.500 0.672 .502 0.15 (0.46) 0.19 (0.46) 
T3 (n = 63) 392.500 1.526 .127 0.04 (0.20) 0.16 (0.44) 




T1 (n = 64) 467.000 0.940 .347 0.08 (0.28) 0.18 (0.45) 
T2 (n = 67) 502.500 0.246 .806 0.11 (0.32) 0.13 (0.34) 
T3 (n = 62) 378.000 1.465 .143 0.04 (0.20) 0.13 (0.34) 
T4 (n = 62) 372.000 1.207 .227 0.32 (0.48) 0.22 (0.42) 
Critical p = .013  (controlling for 4 comparisons within each task) 
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Social Referencing differences between children with and without older siblings 





T1 (n = 69) 534.000 0.444 .657 0.20 (0.41) 0.19 (0.40) 
T2 (n = 68) 500.500 0.635 .525 0.12 (0.37) 0.12 (0.33) 
T3  — — — — — 




T1 (n = 67) 513.000 0.339 .734 0.30 (0.55) 0.26 (0.50) 
T2 (n = 69) 484.500 1.200 .230 0.14 (0.39) 0.19 (0.46) 
T3 (n = 63) 450.000 0.000 1.000 0.17 (0.42) 0.16 (0.37) 




T1 (n = 64) 452.000 1.061 .289 0.25 (0.54) 0.23 (0.58) 
T2 (n = 67) 489.000 0.534 .593 0.13 (0.34) 0.15 (0.36) 
T3 (n = 63) 402.000 0.921 .357 0.25 (0.47) 0.18 (0.39) 
T4 (n = 62) 406.000 0.665 .506 0.13 (0.38) 0.08 (0.28) 
Critical p = .013  (controlling for 4 comparisons within each task) 
 
 
Experimenter effect on responses during the helping tasks 
 
Differences in Helping Behaviour when responding to male experimenter compared to female experimenter 
  U z p Response to male 
M(SD) 





T1 (n = 69) 537.000 0.752 .452 0.44 (0.76) 0.58 (0.85) 
T2 (n = 68) 543.000 0.369 .712 0.76 (1.10) 0.67 (0.71) 
T3 (n = 63) 375.500 1.910 .056 0.91 (1.14) 0.48 (1.02) 




T1 (n = 67) 493.500 1.371 .170 0.08 (0.28) 0.26 (0.58) 
T2 (n = 69) 505.000 1.826 .068 0.05 (0.23) 0.23 (0.50) 
T3 (n = 62) 441.000 1.048 .295 0.41 (0.82) 0.20 (0.62) 




T1 (n = 65) 495.500 0.651 .515 0.11 (0.40) 0.14 (0.35) 
T2 (n = 67) 518.000 0.787 .431 0.16 (0.44) 0.10 (0.41) 
T3 (n = 63) 482.500 0.284 .776 0.09 (0.29) 0.21 (0.68) 
T4 (n = 62) 472.500 0.000 1.000 0.17 (0.57) 0.19 (0.56) 
Critical p = .013  (controlling for 4 comparisons within each task) 
 
 
Differences in Empathic Concern when responding to male experimenter compared to female experimenter 
  U z p Response to male 
M(SD) 





T1 (n = 68) 553.500 0.261 .794 0.29 (0.52) 0.30 (0.47) 
T2 (n = 67) 451.500 1.594 .111 0.27 (0.51) 0.47 (0.57) 
T3 (n = 63) 395.500 2.041 .041 0.29 (0.52) 0.07 (0.26) 




T1 (n = 66) 532.500 0.107 .915 0.61 (0.65) 0.63 (0.67) 
T2 (n = 68) 525.500 0.635 .525 0.76 (0.76) 0.87 (0.76) 
T3 (n = 62) 443.000 0.506 .613 0.82 (0.80) 0.89 (0.63) 




T1 (n = 65) 437.500 1.188 .235 1.06 (0.75) 0.83 (0.81) 
T2 (n = 65) 366.000 2.145 .032 0.86 (0.79) 1.29 (0.71) 
T3 (n = 63) 463.000 0.452 .651 1.12 (0.69) 1.03 (0.73) 
T4 (n = 62) 460.500 0.181 .856 1.00 (0.80) 0.96 (0.81) 
Critical p = .013  (controlling for 4 comparisons within each task) 
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Differences in Personal Distress when responding to male experimenter compared to female experimenter 
  U z p Response to male 
M(SD) 





T1  — — — — — 
T2 (n = 68) 566.000 0.169 .866 0.03 (0.16) 0.03 (0.18) 
T3 (n = 63) 488.000 0.163 .870 0.06 (0.24) 0.07 (0.26) 




T1 (n = 67) 516.000 0.892 .372 0.22 (0.54) 0.10 (0.30) 
T2 (n = 69) 534.500 1.076 .282 0.24 (0.54) 0.10 (0.30) 
T3 (n = 63) 437.000 1.518 .129 0.18 (0.46) 0.03 (0.19) 




T1 (n = 64) 486.500 0.413 .680 0.17 (0.45) 0.11 (0.32) 
T2 (n = 67) 468.500 1.859 .063 0.18 (0.39) 0.03 (0.19) 
T3 (n = 62) 422.500 1.543 .123 0.15 (0.36) 0.03 (0.19) 
T4 (n = 62) 411.500 1.143 .253 0.31 (0.47) 0.19 (0.40) 




Differences in Social Referencing when responding to male experimenter compared to female experimenter 
  U z p Response to male 
M(SD) 





T1 (n = 69) 579.000 0.173 .863 0.21 (0.41) 0.19 (0.40) 
T2 (n = 68) 532.000 0.891 .373 0.16 (0.44) 0.07 (0.25) 
T3  — — — — — 




T1 (n = 67) 557.000 0.017 .987 0.31 (0.58) 0.29 (0.53) 
T2 (n = 69) 588.000 0.021 .984 0.13 (0.34) 0.16 (0.45) 
T3 (n = 63) 478.000 0.326 .744 0.15 (0.36) 0.21 (0.49) 




T1 (n = 64) 504.000 0.000 1.000 0.22 (0.42) 0.29 (0.66) 
T2 (n = 67) 514.000 0.793 .428 0.11 (0.31) 0.17 (0.38) 
T3 (n = 63) 430.500 1.165 .244 0.32 (0.54) 0.17 (0.38) 
T4 (n = 62) 411.000 1.591 .112 0.06 (0.24) 0.22 (0.51) 




Differences in Amusement when responding to male experimenter compared to female experimenter 
  X2 p % amused by 
male experimenter 





T1 (n = 69) 0.068 .794 7.89 9.68 
T2 (n = 68) 0.552 .457 5.26 10.00 
T3 (n = 63) 0.427 .514 5.88 10.34 




T1 (n = 67) 2.394 .122 0.00 6.45 
T2 (n = 69) 1.680 .195 5.26 0.00 
T3 (n = 63) 0.867 .352 2.94 0.00 




T1 (n = 64) 0.047 .829 8.33 6.90 
T2 (n = 67) 0.127 .722 5.26 3.45 
T3 (n = 63) 1.762 .184 5.88 0.00 
T4 (n = 62) 0.028 .867 8.57 7.41 
Critical p = .013  (controlling for 4 comparisons within each task) 
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Age effects on child predictor variables 
 
Spearman’s correlations between child age and general (MCDI) and mental state language (MSvocab), self-
concept (UCLA), and empathy (EmQue) at each Time 
  MCDI MSvocab UCLA EmQue 
Time 1      
Age (mos) Rs .717** .590** .668** — 
n 70 70 70  
Time 2      
Age (mos) Rs .698** .483** — .259* 
 n 65 69  70 
Time 3      
Age (mos) Rs .709** .685** .692** — 
 n 63 65 65  
Time 4      
Age (mos) Rs .678** .597** — .209† 
 n 63 65  63 




D2 Main Analyses  
D2.1 Supplementary statistics for Results Part I  
Across-time correlations of social referencing and amusement (Results 4.4.2) 
 
Across-time associations between social referencing in instrumental, sadness, and pain tasks (n = 51) 
              Time 2          .             Time 3          .             Time 4          . 
  Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 1 Instru .319* .108 .114 — .182 .152 — .216 .255† 
Sad .301* .226 -.034 — -.087 .345* — .188 .086 
Pain -.004 -.031 .253† — .291* .202 — .069 .235† 
Time 2 Instru    — .156 .283* — .164 -.145 
Sad    — .102 .190 — .279* .000 
Pain    — -.038 .062 — .159 .165 
Time 3 Instru       — — — 
Sad       — .253† .295* 
Pain       — .324* .208 
† p < .1     *p < .05     **p < .01 
 
 
Across-time associations between amusement in instrumental, sadness, and pain tasks (n = 51) 
              Time 2          .             Time 3          .             Time 4          . 
  Instru Sad Pain Instru Sad Pain Instru Sad Pain 
Time 1 Instru -.085 -.059 .547** -.096 -.041 -.041 -.059 .237† .186 
Sad -.059 -.041 -.051 .273† -.029 -.029 -.041 -.051 -.059 
Pain -.085 -.059 .237† .394** -.041 -.041 .317* .237† .186 
Time 2 Instru    .149 -.041 -.041 -.059 -.073 -.085 
Sad    -.067 -.029 -.029 -.041 -.051 .317* 
Pain    -.082 -.035 -.035 -.051 .292* .237† 
Time 3 Instru       .273† .198 .149 
Sad       .700** -.035 .485** 
Pain       .700** -.035 .485** 
† p < .1     *p < .05     **p < .01 
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Bivariate across-time correlations for child predictors X helping task responses (Results 
4.5.2) 
 
Bivariate Spearman’s correlations between Time 1 MS vocabulary (MSvocab), UCLA self-understanding 
questionnaire, mirror-recognition, and Time 4 empathetic responses in the helping tasks  
 T4 Helping Behaviour T4 Empathic Concern T4 Personal Distress 
 Instru  Sad  Pain   Instru  Sad  Pain   Instru  Sad  Pain   
T1 MSvocab .023 -.119 -.018 -.101 .145 -.022 -.109 -.236† -.122 
T1 UCLA .235† -.037 .043 -.009 .269* -.020 -.126 -.135 -.115 
T1 Mirror  .079 -.059 -.292* -.245† .000 .038 -.114 -.242† -.209 
† p < .1     * p < .05 




D2.2 Supplementary Statistics for Results Part II 
Moderation by child age (non-significant results) 
 
Moderating effect of child age on relations between the content of parents’ mental state talk and 
children’s later helping behaviour, empathic concern, and social referencing (n = 62) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) t p LLCI ULCI 
Other-referent MST X Sad Help -.015 (.007) -1.995 .051 -.030 .000 
Child-referent MST X Pain Help -.002 (.003) -.529 .599 -.008 .005 
Self-Cognition X Instrumental Concern  -.101 (.064) -1.579 .120 -.229 .027 
Total utterances X Sad Concern .000 (.001) -.406 .686 -.002 .002 
Non-MS utterances X Sad Concern .000 (.001) -.073 .942 -.002 .002 
Child-referent MST X Sad Concern -.006 (.004) -1.494 .141 -.013 .002 
Visual Perception terms X Sad Concern -.002 (.004) -.385 .702 -.010 .007 
Self-Visual X Sad Concern -.017 (.015) -1.127 .264 -.047 .013 
Self-Visual X Pain Concern -.017 (.018) -.980 .331 -.053 .018 
Self-referent MST X Sad Social Ref .003 (.006) .463 .645 -.009 .014 
Child-Think/Know X Pain Social Ref .005 (.005) 1.026 .309 -.005 .016 
 
 
Spearman’s partial correlations between empathic helping and later instrumental helping, controlling for 
Time 1 instrumental helping 
  
                    Instrumental Helping                  . 
  Time 2  Time 3  Time 4  
 
Sadness Helping 
(n = 56) 
Time 1  -.104 -.040 -.060 
Time 2   .143 .153 
Time 3    .103 
 
Pain Helping 
(n = 54) 
Time 1  .046 .068 .043 
Time 2   .073 .195 
Time 3    .162 
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Moderating effect of child age on relations between the content of parents’ mental state talk and 
children’s later personal distress and amusement (n = 62) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) z p LLCI ULCI 
Think/Know X Instrumental Distress .051 (.416) .122 .903 -.764 .866 
Child-Think/Know X Instrumental Distress .487 (1.159) .420 .675 -1.785 2.759 
Non-MS utterances X Sad Distress .002 (.006) .310 .756 -.011 .015 
PropMS X Sad Distress -1.175 (2.213) -.531 .595 -5.512 3.162 
Child-Think/Know X Sad Distress -.031 (.074) -.416 .677 -.175 .114 
Other-referent MST X Pain Distress .048 (.036) 1.351 .177 -.022 .118 
Desire terms X Pain Distress -.005 (.015) -.325 .745 -.034 .024 
Other-Desire X Pain Distress .047 (.038) 1.250 .211 -.027 .120 
Physical State terms X Pain Amusement  .035 (.257) .136 .892 -.468 .538 




Moderating effect of child age on relations between children’s responses in the helping tasks and 
the content of parents’ later mental state talk in the Play Task (n = 58) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) t p LLCI ULCI 
Instru Help X Total utterances  -1.338 (1.473) -.908 .368 -4.291 1.616 
Instru Help X Non-MS utterances -1.195 (1.268) -.943 .350 -3.739 1.348 
Sad Distress X Total utterances -5.596 (3.146) -1.779 .081 -11.906 .714 
Sad Distress X Physical State terms -.170 (.112) -1.516 .135 -.396 .055 
Sad Distress X Other-Physical  -.136 (.072) -1.885 .065 -.281 .009 
Sad Distress X General Cog terms .244 (.284) .860 .394 -.326 .814 
Sad Distress X Child-Cog .102 (.259) .394 .695 -.417 .621 
Pain Distress X Physical State terms -.138 (.137) -1.012 .316 -.413 .136 
Pain Distress X Other-Physical  -.065 (.092) -.700 .487 -.250 .121 
Instru Social Ref X Total MST -1.464 (1.145) -1.279 .206 -3.760 .832 
Instru Social Ref X PropMST -.008 (.007) -1.191 .239 -.022 .006 
Instru Social Ref X Other-referent MST -.208 (.351) -.594 .555 -.911 .495 
InstruSocial Ref X Self-Visual  -.080 (.156) -.514 .609 -.392 .232 
Instru Social Ref X Other-Desire -.372 (.392) -.948 .348 -1.159 .415 
Instru Social Ref X Child-Think/Know -.585 (.351) -1.667 .101 -1.289 .119 
Sad Social Ref X Total MST -.251 (1.141) -.220 .827 -2.539 2.037 
Sad Social Ref X PropMST -.001 (.007) -.075 .941 -.014 .013 
Sad Social Ref X Child-referent MST -.334 (.802) -.417 .679 -1.943 1.275 
Sad Social Ref X Desire terms -.238 (.775) -.307 .760 -1.792 1.316 
Pain Amusement X Total utterances -14.842 (8.439) -1.759 .084 -31.769 2.084 
Pain Amusement X Non-MS utterances -12.734 (7.175) -1.775 .082 -27.125 1.656 








Moderating effect of child age on relations between children’s responses in the helping tasks and 
the content of parents’ later emotion talk in the Book Task (n = 58) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) t p LLCI ULCI 
Pain Help X Emotion terms 1.477 (.891) 1.657 .103 -0.310 3.263 
Pain Help X Other-Emotion  1.220 (.882) 1.383 .172 -0.548 2.987 
Instrumental Concern X Emotion terms -0.467 (.608) 0.769 .445 -1.687 0.752 




Moderating effect of child age on relations between the connectedness of parents’ mental state talk 
and children’s later helping behaviour, empathic concern, and social referencing (n = 61) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) t p LLCI ULCI 
Appropriate Physical X Sad Help -.069 (.090) -.774 .442 -.249 .110 




Moderating effect of child age on relations between the connectedness of parents’ mental state talk 
and children’s later personal distress and amusement (n = 61) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) z p LLCI ULCI 
Initiation Visual X Sad Distress .014 (.043) .336 .737 -.069 .098 
Appropriate Physical X Pain Amusement -.361 (.512) -.706 .480 -1.365 .642 




Moderating effect of child age on relations between children’s responses in the helping tasks and 
the connectedness of parents’ later mental state talk in the Play Task (n = 57) 
Bivariate relation  
(tested for moderation by age) 
Β (SE) t p LLCI ULCI 
Instru Help X Appropriate MST  -.081 (.242) -.332 .741 -.567 .406 
Instru Help X Unconnected Physical  -.002 (.042) -.059 .953 -.087 .082 
Sad Concern X Appropriate MST .073 (.229) .320 .751 -.386 .532 
Sad Concern X Unconnected Visual .091 (.134) .680 .500 -.178 .360 
Pain Concern X Appropriate MST .031 (.234) .132 .895 -.438 .500 
Pain Concern X Unconnected Visual -.134 (.140) -.956 .344 -.415 .147 
Sad Distress X Initation MST -.244 (.399) -.612 .543 -1.046 .557 
Sad Distress X Unconnected Physical -.104 (.082) -1.275 .208 -.268 .060 
Pain Distress X Unconnected Physical -.021 (.103) -.207 .837 -.228 .185 
Instru Social Ref X Initiation MST -.684 (.379) -1.803 .077 -1.445 .077 
Instru Social Ref X Unconnected MST -.577 (.714) -.808 .423 -2.010 .855 
Sad Social Ref X Initiation MST -.049 (.384) -.128 .899 -.820 .722 
Sad Social Ref X Unconnected MST .030 (.716) .042 .967 -1.406 1.466 
Sad Amusement X Unconnected Visual -.144 (.976) -.148 .883 -2.103 1.814 
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Moderation by mirror self-recognition (non-significant results) 
 
Moderating effect of mirror self-recognition on relations between parents’ mental state talk and 
children’s later helping behaviour, empathic concern, and social referencing (n = 61) 
Bivariate relation  
(tested for moderation by self-recognition) 
Β (SE) t p LLCI ULCI 
Content of parent talk   
Other-referent MST X Sad Help -.040 (.050) -.795 .430 -.140 .060 
Other-Desire X Sad Help -.044 (.050) -.872 .387 -.144 .057 
Self-Cognition X Instru Concern  -.464 (.285) -1.630 .109 -1.034 .106 
Total utterances X Sad Concern .009 (.006) 1.426 .159 -.004 .021 
Non-MS utterances X Sad Concern .013 (.007) 1.893 .063 -.001 .027 
Child-referent X Sad Concern -.010 (.022) -.462 .646 -.055 .034 
Visual X Sad Concern -.032 (.033) -.978 .332 -.098 .034 
Self-Visual X Pain Concern -.006 (.122) .047 .963 -.238 .249 
Self-referent X Sad Social Ref -.005 (.029) -.178 .860 -.063 .052 
Connectedness of parent talk   
Appropriate MST X Sad Concern -.031 (.026) -1.201 .235 -.082 .021 




Moderating effect of mirror self-recognition on relations between parents’ mental state talk and 
children’s later personal distress and amusement (n = 61) 
Bivariate relation  
(tested for moderation by self-recognition) 
Β (SE) z p LLCI ULCI 
Content of parent talk   
Think/Know X Instru Distress 1.910 (1.802) 1.060 .289 -1.622 5.441 
Child-Think/Know X Instru Distress 2.127 (2.682) .793 .428 -3.129 7.383 
Non-MS utterances X Sad Distress -.004 (.047) -.085 .932 -.095 .087 
PropMS X Sad Distress -13.935 (22.979) -.606 .544 -58.972 31.103 
Child-Think/Know X Sad Distress -2.508 (2.460) -1.020 .308 -7.330 2.313 
Other-referent MST X Pain Distress -.201 (.429) -.468 .640 -1.042 .641 
Desire X Pain Distress -.215 (.172) -1.253 .210 -.551 .121 
Other-Desire X Pain Distress -.375 (.570) -.658 .510 -1.493 .742 
Physical states X Pain Amusement  -.168 (.223) -.753 .452 -.604 .269 
Self-Think/Know X Pain Amusement -10.698 (385.350) -.028 .978 -765.969 744.573 
Connectedness of parent talk   
Initiation Visual X Sad Distress -.513 (.495) -1.037 .300 -1.483 .457 
Appropriate Visual X Sad Amusement 2.709 (4.346) .623 .533 -5.809 11.228 
 
